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, Eur. J. Biochcm. 81:579 (1977), Letsinger el al.. Nucl. Acids Res. 14: 
3487 (1986). Sawai et al.. Chem. Lett. 805 (1984). Lelsinger et a!.. J. 
Am. Chem. Soc. 110:4470 (1988). Pauwels et al.. Chemica Scripla 2 

6:141 91986)). .1x;^;}^U5";j-x- h (Mag et al.. Nucleic Acids Res. 19:143 
7(1991).;}oJ:tJC^B|i|#^^5 6 44 0 4 8^) . ;}^;;*D v^pTX- h (Briu e 
t al.. J. Am. Chem. Soc. Ill: 2321 (1989), O- /5=-;i'*X7^JI/75i$^'r h 
i^H (Eckstein, Oligonucleotides and Analogues: A Practical Approach, Ox 



( 20 ) 



ford University Press #88) . *3ckJJf'^y5" H^^±^*5ctC/^)i^ (Egholm, 
J. Am. Chem. See. 114: 1895 (1992) . Meier et al.. Chem. Int. Ed. Engl. 
. 31: 1008 (1992). Nielsen, Mature, 365: 566 (1993), Carisson et al., Na 
ture 380: 207 (1996)#Rg, :in^±T*§lffl LTitt^go-gUt-TS) )5<^Sn 

■5, moymummzit. mnt docked) mk^'^ts-m^mm (xoshkin et a 

1., J. Am. Chem. Soc. 120:13252-3 (1998)) , JEoy^m. (Denpcy ct al.. Pro 
c. Natl. Acad. Sci. USA. 92: 6097 (1995)), #<*>'I4£^ (7l^H4#i^^5 
386023^, ^563768 4^, US 6 0 2 2 4 0^, ^5216141 
mi^U^44 6 9 8 6 3^, Kiedrowshi et al., Angew. Chem. Intl. Ed. En 
glish. 30: 423 (1991), Letsinger el al., J. Am. Chem. Soc, 110: 4470 (1 
988), Letsinger el a!.. Nucleoside & Nucleotide, 13: 1597 (1994), 2 *5<t 
XJ^3M. ASC>'>#-:;'5'A'>U— X5 8 0, "Carbohydrate Modifications in 
Antisense Research", Y.S. Sanghui:^J:lA*. Dan Cookie, Mesmaeker et al., 
Bioorganic & Medicinal Chem. Lett., 4:395(1994), Jeffs et al., J. Biomo 
lecular NMR, 34:17(1994), Tetrahedron Lett. 37: 743 (1996)) iiJ^m^^)^ 

-xi.m^^'D'bo), m^imm<i^^ms 23503 smi^xsmso 3450 

6#, *J:tX643j;a^7#> ASCi^>5i?v'':7A'>U-X5 8 0, "Carbohydrat 
e Modifications in Antisense Research", Y.S. Sanghui^l^cttXP. Dan CookH 

<^^^f^(;-g-*tl-& (Jenkins el al.. Chem. Soc. Rev. (1995) pp 169-176# 
m) . l^<-DA^(DWiM1^i!^Wit. Rawls, C & E News June 2. 1997 page 25 iZ 

-7. - u >m^miz cm e (DrntSf^ua^i^z. t j; o , e t m wTOA^wafb^ 
ti, ^ft\t^m^mmmzi5ii^±m^^o>^^fkiij:u^mmmmtinn^ 

o 

[0 0 5 2] 

m^o $€.{3, ^m\z^-r^mkii^t^mm¥f^<Dm'^<^f}^mm^nm?>. m^ii 
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[0 0 5 31 

mztff^Li^^oyit. -^■^^mmmm^^'^ts^-^'^mwt (pna) t-ss 

T. PNA-Ctt. mM^M^±m'^mmMlZii\,^xmmum (Tm) 

<^{b-rs. DNA*jj;tXRNAtt. m^mn'^(Dm'^$iimmizitTm(D2-4 
mz, cti^<D^mizm^-^nrzmM<o/u-:f^)y^-\f-i^3>{t. mmmiz^ 

[0 0 5 4] 

1 ^w^cDTO^ijtDgB:^^?:^;'*.^^. DNA, ^rV Att*5J:U^c DNAO 

H^irms 6 8 1 7 0 2^TmW{C|B@$tlTli?)iiO. im-^fl^J/N-f 7"'; ^ 

[0 0 5 5J 
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[0 0 5 6] 

^mm t\t, m6^^^mmm\zm'^-r^ftef)\zf0W)Ujiimiif3. 

^75::&ffiT. mm^z. ^rzim-^i&mom^tLxrmmizm^vn^. rt£t> 
^. ifji7a:ai^{::i5ViT, mmi)^{!^t£<iih2{sizmmt^z.tf}m^L<. 
u< t^5^x&^iittfimz\ftt.L< . ■^^\z'>n.<ii^io^\zmmt^z. 
tifitwm^\^^\ ^mmifim^i>^'^\z. wM(ommmmzfm^>-f 

0 0 omiicfcz^i 0. 0 0 (s/c«^nj!j^±) (Dmmi)m^\y^K /wyj 

\hnM\zi&^t^m^w^i/i^mmv>t£ < 1 1 2 f&uA±ii*nt'5 ^ l < 
. '>ts.<thbmx$)^:Lti3imz^ii\.<. •^(^{z'puKthiomzmmt 

[0 0 5 7] 

mm^n^o ^im^<h?}5 2-iii^$ffli.K ^ijiii^Jii/i-r'^^^^ifefiK^-frs ; -«{: 
srwrs. z.(o:f3m\zii\.^x. mm^^m^^<Dmmi3>Y\zi^'^ir^Kim: 
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[0 0 5 8] 
[0 0 5 9] 

«{c*30iT«, wk(r>m.%mimM^mmmz^tz\mm\z^m't^z.i^'Q^:k 
±ii^rzib\zi^iiimm<Di&mx r^-^j ^rz\t rjg^^j -rs. oticujotsj; 

Z>IZ. Ty-t^m^mtETWSit^, -€-<7)ETM$^aim«|{3j;0^ai-r*. 
[0 0 6 0] 

1^7.7- ho^^^mmmyzmjA-t^ z. tifi^mmh o . ^Wiisaizm^^mn.^wi 
xmizj:y)^mt:i^tiimmzmm-r^o mm^z. m%^m^mi>^r mm is 

[0 0 6 1] 
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J: o iz. 1 m.i:^^^wit^tii<Dm:^izi^m-ri>^oizmm-r^mm 

[0 0 6 21 

mnm<Drn<Dm^f^izm<, ^mmm-^<D tmrni a. m^^mizmmbfct^ 
. mm^tcitm&^^^b, ^n^'>ifi-Mz^^Ln^mfiSi<\^^M^t^. $> 

OA, mit^E'jyy'y (Mo^Og) . ^{b^>yxx> (WO3) i^^zmitJi 

[0 0 6 3] 

-^mmm\ztm.<Dnm\t.^^t£.^mtLxmynLx^^^^tfi. dtittinK^pifig 
mimmm-^'^^oi^^mzt^. 

[0 0 6 4] 
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[0 0 6 5] 
[0 0 6 6] 

^^-Mi. ^mm^ms. 532. 9 bmnjnum^. eos. 662^ (i^ 
^ff±xiihmm^izj;:K>^mmm<D-'S^tr?>) \z-fistmzmm^nx^^^^ 

!^mmizmm.-r^<Dt:mm^tzitm^b. m%<t^mM^m\znLmm-t^, z. 

[0 0 6 7] 
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[0 0 6 8] 

miftW*tCj;0*§^aBS<Z)-g|J<fc-r-5 Braj ter-Iolh. Anai Chen. 66:2458-2464 
(1994) > Tr.iJ> (7}?U7n'J>»t7a:5) , ^xZ-JU (t^U^i^ 
->il/®f3/j:-5) . 7X1/ >. fl/>:feJ;t^;^;W\*y-;i/ (lti^m^iz^'0±i^i 
>^mm^<0~^tt^Hino et al.. Synlhetic Metals 64:259 (1994) #{!i) 

tz^l^xt^. 

[0 0 6 9] 

fiJ^fSfc^tC^s^ffl-e^*. Anal. Chem.. 72:1835 (2000) #BB, tUSfim^iZJ: 

D^mmm(^-t^tr^o z<DmmmMxit. mm {^tzimoma^m^m 
en^) . ^^iz, z.tnzm^Tm.mm.^ts^<ox^^mm^o 

[0 0 7 0] 

mmmiii^u^2nn.i^mmi!R<r>miz±jisi^n^, r^u a^zf ^^2 

^ 1 m«B«-iK»c?^PB']wi;«iaim<i{c® t>M tfcm@T*-s ( 2 momm^i^ 
mr^m^) f>\ ^^^mmimmit-nSiiz^iiimmtLxi&tii^n^ (im© 
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[0 0 7 11 

A. \Bii^n\c\z-fSim\z7f^-t^^\z. iffiwrn^^idM^^ffl-rs. m 

inMM^mM (HI tciiViTi 0) (i-«l{c^ffii|@ctOfc:^#<. ■&fiim\z 

\tm^zfu--:fifin,%minM^z^ o ^^^nsmi^^tc <^^o izmm^n^ 
. mmtsnzmmm&^^mt^^tizjio, -eoiem, wnvtcm 

[0 0 7 21 

^mtmm\z^^^x. mmtnMMm(r)mmt. hid, iE*5<tr/i f»c- 

^ct^ic, sfc, 5itHf#fi^m5, 6 0 5, 6 6 2^ {iiimm^^izj:io^mmm<D 

zoji^iz. mnMmmm^y h?^izmmmz^rz\mmizms. 
^Rjjin-rs t J; 0 . giwM*!!«i:?><-;tF©*fe{ismsA^ e>»'^^s;j-r s d t 

t^T, m^«figtel5 0«hl^®«tLTf>-®jt-'5'«^rvM^g*Sl OtWfliitC^fei; 7 

=.:t>mm^^wm'^'^^m%mmm i o t^ajm® 2 0 (Dm:^\zmsi}^. ^ 
n. mtztjim^f)^^mimmtLxf^wjr^mn.^W}mmi 0 mmtLxf^p 
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mm'j:fi>\^izf^'^t^m^<D$>^m&i^m^^imMt-r^zfv$>^ 

[0 0 7 31 

T) nils oii^si 0, 11. 1 2iij:zsi 3ii<Dm\z±i:^tznmzj:o^m 
izmm-t^zt^^x^^. z.tnmmx\t$>^f)^. &Maim^{ciiw«^^^i:®4 
^(DKD^ifi rti^$n-5j ^mtJS:^ (4-^0^5/ Htiss^-rtiif) . iintt 

[0 0 7 4] 

\zm%^mnmi 2*5j:ufi 7ofig{iErJtti$n^mfi*sftmjE7i<^w«*fe<*sr«fe 

(0 0 7 51 

iz^rmmzmmtr^(DX'itu<, tsL^mf^s^titzum*) ii> KSrfc^^fetHm 

JS©ifi^T'-»i->y;U* r^^j rjgjtlij -r-s^tiCcto, ^^s^r^M^: 



( 29 ) 
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^i^'^^tii^a~y<DmMizhrz^r:it^^X'^^. 

[0 0 7 6] 

^?¥?E, ^v>j-^-(D^^x, ^mwimi^(Dm^. mm(D-*t^xt&:m, mmi^ 

[0 0 7 7] 

ii(>izmm^fz\t^m/vi^xt.tzitm^tiimt>x^ti^. 

[0 0 7 8] 

mm^n?>m^^m\t'^x7'A<Dmo>m^^mz-i^tE:^^n^. m^it. m 
m 1 m(D^mm^rL. ^t-ji^^-^fj^'^xf-L.omf^^m^^mmmiz^'^:^ 
^i>tzisbizmm irut>*>. -^mm{mt^^'&^^}ri^-^i^^m,m\z{^m-& 

-a-Sdi: ; l¥il«Tie®(!:*>"9) StlTli^Ji^Jctt. WttJ^nsm^ffiimEE 
[0 0 7 91 
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iSb^o 1 m(Dmm(omtmmizx'\t, m^^mmRim s o m v^iv^ l*5 9 o o 

mVO^ffl-C^O, firSL<«^l 0 0mV;^j:tvtiKP8 0 OmVT*0, 
S Lti<7)t4*52 5 0mV;iitiL^-J7 0 OmVT^^. 2mrollMli^{C<hoT. 
m^*l!)mEE«*?l 1 0 OmV7UtiL^2 VSfctt^nUi±©iiiBffll?feO, »su 
<«*?J5 0 OmV/j:liU*5jl. 1${^Jf?SLli(7)tt*>l 1 V;S:(riL*5 1 . 

[0 0 8 0] 

f&mB. -rt^t)-^. 1.2 3V (iltj6®*mm€i^««Pi:L.T) 5feil0mEE. 

tmz^^^t^. ^umm\z^^^x. n%m^m(fM^M.ytmL\t.m.Wi\zm.m 
■rsETM<Dmfi:j;ot)ifisvi. mx\t, g[^bii^m^*<3 0 omvwmmsitm 

«3 0 OmVTllJfiL, ^-ntCi^<.^ai« 1 0 OmVT-UMf 5il<h7jinJ^l:S. 
[0 0 8 1] 

7K^*.F e C K F e (CN)6^-/3-i3J:^/7xO•t><!:'e<D;^^i§i^t:*^i2'^•r'5g«c^k 
Ru(NH3)5py r*5j:DfRu(NH3)5H20€r^^f -S^I/T^-r^AWlS 
: CoCNHj) Co(b py)j3*43ctafCo(t r i s) hnv^^UE 
^^■^•t^^njV hoy^'^W : O s (b p y)32t*5j;DCO s ( t r i s ) b p y «h 
^Jg^^r^^-r-S^tXS^AtDM^^ ; Rh(NH3)4C [ 2^^^'^^^-'^ ^ 
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o\z. m^ii. Ag/AgciR*stt, Agc 1 Rit-*<i©@TSc:s©T. mwt 

[0 0 8 2] 

ttm#ia*l^«. *Hi|#ff^5. 5 3 2. 1 2 9^,^5. 6 0 5, 6 6 2^,^ 
5, 5 6 5, 3 2 2^*3ii;m5, 6 3 2, 9 5 7^, iiJ:Xf^(Dmmiiim iC 

[0 0 8 31 

[0 0 8 4] 

tifmtj:mmizi5\,^x. i^nimmitmu±.\zm&-r^o ^gjc *Bj^tf{3i3tt 

yj>hlH!8S®1g (PCB) tl^7><<i:0t)ltiff*H'^. Z.<r>^oiZ, -is^m 
^n^(n>mmmi.E) . GETEK (7'PeU>:t+->K«»:7 7'fA-^^7XO 
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[0 0 8 5] 

[0 0 8 6] 
[0 0 8 7] 

u-ox. ttimtj-mmziii^x. ^^m\mwi.(Dmm. (ifSL<«^m8i$:-^ty 

S«&^OAW*5^y^ (^^;cJ;0*q«Wr« r^-y^J ilo) ^flW 

mmmizmmLrzJiviz^Bm'^brz^m^^ts. »jgi^si^fc*v^T. iiiigj^ 

[0 0 8 8] 
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[0 0 8 9] 

[0 0 9 0] 

oDcfc^t, tffmum^xit. ite^^p. fi«Jx.«, i7PA, 5"^'>, ^^y/^y 

CO 0 9 11 

ite^)a«l?Jl 0 0 A;!)^^i^j2 5Si^D> ( l . 0 0 O^-f ^0-f>^ 

) (Dm$-c$>hc hLmi<^mi)m%it^mzim.x'$>^fj.^ii> mi^^mit r 
w{c^ffittT&'5^i:^>«. ig«i^®«j3?<T=t>ct(/i. nm^m 

<tt^) m<j5 0 0A;5^b*?)5 5^o> (2 0 0 ^-f i7 ©$gEB«)iP$ 
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[0 0 9 21 
CO 0 9 3] 

S'j)j>K«ij«a. is.d^¥im^. m^mifm r;^7i?.yhj ri^^f^miz 

[0 0 9 4] 

^m^u:^m^$>^o iff^L\^^mmmi^v\t. ^{z^r>^)]^^rzii.:r<. (z.n^ 
it-^^mm^T'^^tzit/uY (via) thmin^) i)<$>^m^±iz^\iimm^ 
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[0 0 9 51 

r$>^o ^^iz. :^mm^'^-fist^\ziim-t?)j::o\z, m^<Dmn.^W}nm^^ 

[0 0 9 6] 
[0 0 9 7] 

ffSUti^jSSM^-Cfi, y>»l/^t)m®fijffl.fc0t), tSL^^^>^-)V(D-^^ 
[0 0 9 8] 

^UitM*ActWj:<t'0-9-^ X#|^|^y|{Zj;oTISST€,nTt.^'5. 1 OO^-v >A' 
[0 0 9 9] 



( 36 ) ^«2003-514227 

. Uox. mxii. ^)vmn (*wi9B»tw43iiTjts^Tf«ift-rs<fc^?afe®. 

RNAi)mmiii^i^x$>^m'^\z, w-i^if}fs.mRNA^mm-^-^?>^^xmmm 
m^mmt?>. mmiz, mffj^^^m^^^^^f/i^DNA^^tsm^. mRNA 

[0 10 01 

9 5m 1 <DKt5^-v>/\*-^Wr?);*J- hU •y>'*{Cj4AT-&<t. 
[0 10 1] 

[0 10 21 
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[0 10 3] 

>y;K7)#^7&^ 5ml. ^iSi^^ >f^~<DmW)^ 1 m U ®if5^-\' yj-i-tfiAm 
L*^U. •9->:^>)U^Sg*«(R3g5^^>A'-{C r§|#;isn^j \Z'Dnx. ^ 

. z.(D^o\zLx. mm^ntzmi^m^^. ^]i!>nM<oii&mzfm-t^, 

[0 10 41 

[0 10 5] 

\%\z-im\zm'^-^^^^\z. i^mm^xmcr^mm^ 

[0 10 6] 

Ell 3 B{Cft'itl^-r-S)J;^(3. •*t>7';i/;5^ m^M^r >^->'H3Tt>o 
[0 10 71 
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[0 10 8] 

«?fi)tfijc«-«ii^W{c^jnLt#s*^ i^mmmizuM^mmr^fztb\z^mmwz 
mn.mjxm^mm-r^o mm\z, mn^m^t mm xm^mmr^fttb\z^ 

[0 10 9] 

:^mmmizmmr^^^\z, mnmxmimtiumm^miz^mi^^ 

{I. :L<r>i^7.f-A\t-*t>:f)U/)i^mnm(D--:^\^{zmn^J:'Diz. 

[0 110] 
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[0 111] 

f -5 h<Dx& 0 . ;in?&^^s-i*-s z: txmM^^i^^^^n±^ o n^^ti^m 
{zmi^v. ^tnzj:-Dxmm^^mmmr^^mrmm^m^m^i^. ttnz 

(DX$>^o 

[0 112] 

o \z. i^mi-nmv^ts, <t%\ Wfi^mmu^y \/-{m^m\zm& 

t^z.t.^'^ti, mkMtm^^^^\z. z.(rim^\m%.^\zTv'^<<r>E(!yWL 

t^m\zwm\t^y':f)v^mmzm^t^z.t. \m^x±.(D{m7 y-^-(UM 
tmz. t^tz\t7-'j^L^uMow^mk\zmm\^miM-t^^tuEx$>h. 

7Txyi7X. -t^TD-X. 45U7i7U;P75 HSc£) T^ithi^^r >A'-^£^ 

mim>wt. mm^o^mw^mi mk.\t, -/^mmm\zm^Ltzmfm-(-uEx 
ttMLTt)j;t^. -f&.\z. tmM^{mTy\L^m^hmzmx^z.t.f)m^\y 
^\ mmt. s^#;5<^«?)^cfc5tc. -mi\z\t-(>^=L^--'yB>iLm^$> 

5. 
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[0 113] 

^^7.Vvy. ^^TsV^ymSk. zxyYu^^ymk. #'jx5^U'>^^U3- 

TC):Sti5?:#Si : Amasino. Anal. Chem. 152:304 (1986): Welinur, Biopolymers 
14:2517 (1975): Renz et al., Nucl. Acid Res. 12:3435 (1984); Wahl el al 

.. PNAS USA 75:3683 (1979): and Gingeras el al., Nucl. Acid Res. 15:5373 
(1987): cn6.©XilK-r'<Ti&mift9^S^{C.fcO*E«aB»0)-Si5<i:-rs. ^^\Z. 

[0 1 1 41 

EP0229442A1 (mjftW^l-<t 0*WillB»O-gS<!:-rS) #880 ±120 
[0 115] 

S : iJ^;/S:<<!:=bl®«^:^j;rj:i^^^^3j->Sfctt7n3j->S€:^tJ^ (SO4. 
PO4. L i:fo<fcI/COOHa)7;i/;^U^®i^*3J;t/7>t^'>Affi) : 

{Cl>S^$n-2>fc(0-C«;iti;><, xt$'-vx>h (Ponlius el al.. PNAS USA 88: 
8237 (199I)#{S : tt;j)liq^^{CJ:0*wailttO-gUt-rs) > V\cVodf-yK> 
•if>. ■tl-;mx;U (N-^-^O-ttJmxV • TM-U'^AiS) . h'xx^HK^^^H 
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X'ittj: < , tf b 5/W :/'J -fef- 3 >fiEjiSiJ<!: bT^SP^tlS. 
[0 116] 

EPO 2 2 94 4 2AllC|H®$nT^iS«t^tC, m 
^iil, EGTA. EDTA, SDS, SK. PK, E t OH. ^J-Vy 

$ti-5fe0T«;5:Li. ^etc, liai8SO'>;iS:<<ht>ia©*gi!^tt?[iJ, 0*J^« 

[0 117] 

ttT'yfc-l'litmo^JDO^JC^itfgi^JS^JD-rsct;^:^^**. ~mz, 
[0 118] 

f^p^tLx-:^<Dmzmm^n^:itttj.o. *.5iritt-gu©t^jaTT«, 2ffi 

|lfl©^iHiT}J8fiif*<Sc:*. <fiJx.{i. tilTOXiK*#{!g : Albcrlsson el al.. Bio 
chimica et Biophysica Acta 103: 1-12 (1965): Kohne et al.. Biochem. 16 ( 
24): 5329 (1977); Mueller, Partitioning of Nucleic Acids. Ch. 7 in Parti 
lioning in Aqueous Two-Phase Systems. Academic Press, 1985; tMueller et a 
I.. Anal. Biochem. 118: 269 (1981); zn'b(DXM.-t^'C^ltiiMm^\ZJ:0^ 

mmmo)-%t-r^o zoyji^iz. ^>-f)v^w. ^m<r>^m. rnhnm^^^^y 
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^-S. Mueller, Parlitioning of Nucleic Acids, Ch. 7 in Partitioning in A. 
queous Two-Phase Systems, Academic Press, 1985 ijcttJ^Alberlsson (witii) 

[0 119] 

Mueller e.®i^XM»C3^$tlTI/iScJ:^fC, g[®{CS'&-r^U:tf > H€r 

©'NT^DT^lz+Jl/mtC^WiK^ L;t^g!j^^'fe^&ffl^^5 C 1 13 J; 0 , ^^BB^a 
S:l^U<±#$-fr-5:i<h*^T'#-5. Mueller et al.. Anal. Biochem. 1 18:267 ( 
1981): *5ctac Mueller et al., Eur. J. Biochem. 128: 231 (1982)#Bg (j^X 

[0 12 01 

^mtmrniziii^^x. 7x/->»i'' xv;i.i?3>M^-&ftft (pert) «r± 

le Kohne eiti®<!f*3 0 td^JSr-S. ;i<DS1il3i3ViT«, 7xy-;i/<i:7K 

^7i!.m\zmit^Zfn. <iJ6Tiiji{C/W/U -y KT&^Jg^^ns, ±!BKohne 
^.gBitt'^JOfZ, ^gEA<y'jy<-t:-^>3 >jim(JJ^T{Cfe*$n'5 : (a 
) XTjl/va >ro??ffi ; (b) <7j->(7)^<hii^ ; (c ) <>+jl^-x3 >(D 
jg^?a:?a§[: (d) ji^S^cCpH : (e) x-7Jl/v3 >G)Jg#jiJg<i:;^5C ; (f) 
i¥ffi-r?>7x/-;i/ffi; (g) ^^wrrH-Oit-fX: (h) mm<DW.m^ : ii<i: 

[0 12 1] 

f>ffi{b«:S'>/'?5'®lC^UTt>8!£3ilT'*S ; Gineilis cl al.. Anal. 
Biochem. 134:400 (1984) (Mm^iZX^-^mmmo-^fT^) 
[0 12 2] 

!tfmtmmizii\,^x. ^mmw^ii<iiZf^mtimmizmmLrhJi^^. m^h 



( 43 ) 



1#m003-SI4227 



. x+7.H7> (3~8%) 4DckJ>'PEG (3.5~6%) ^ig'&U. ^^^Ltz 
[0 12 31 

CO 1 2 41 

\mmti=f-\z^m-ir^(D\wifi\xhh ■,mA.\t. u. s. s. n. eo/ios 

. 8 7 SiJcfct/^ Chad Mirkin <Z)8lt*4$:#Hg, Isll^tC. ^imiS5^fi<Jtc:PViT«. 



( 44 ) 



[0 12 5] 
[0 12 6] 

SrBmS^^tTiia^ttiiaT&S : *ffl1#Wll5, 5 8 2. 984 (-€•© 

±-xt:\hmn^\zx^if-mm%<r>-%t-t^) i^ien-. i*^sfctt2* 
ft. Jtafs. pH^M. m^Wi.E\z^^im\^%^o ^ne>®!^iTOr 

[0 12 7] 

^mtsMmzai^^x. w&^mi^tz\t^mm%\zfim.(j>m>sMM\t, wm^^ 
mznt^^'^^m±^^t^ii\ ^^u/t.tz\tmmum.'^f^^m^-t^^o\z 
^-^•t^z.tifi^mxh^. -rut)*,. ^'Atc (^m^-v t-^^-'^jt ( 

i}^(Dy3mxmfisL\^n^. ,m7i.\t. fmtmmz^^^x..si^u(DMmmmm^ 

i&i'^t.m.(r>nM<DmnMt:'b-D^okz^&»-t^z.t.ifiX^^. c©J;9lc. 



( 45 ) 
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[0 1 2 81 
[0 1 2 91 

[0 13 01 

izmb. Ty-t^m^i^^msSi^it^ct^ttSo z.(Dmmizii\^^x. m&o^^ 
i^(Dmmtm&.mm'^rz<oiz±ma)-^>zf)if)m\iimmii^M-r^i^^t lt^ 

mmizti^^x. mn.i^W}iz'D\,^x±mLr:ij:oiz. mmnm^'^ts^mit. ^> 

-/)i^y)^i^iiyMii^^mMT^iti',-r^^oizmii^-rh^tf}^x'^ :i<Dj:o\z. ifm 

• 9-^>^)i^\z^mt^j:oizmm-r^. m^a. wo9 s/i i ? 5 5 (mm 
mmzj:K>^mmm(D-'mt-r?>) ■^>^Mmmxihtni^ ibiznmm 



( 46 ) 



[0 13 11 

[0 13 2] 

®S:jiii-r-i>-tt>y;KDgitifc (7D-) ; 01 3#Bg. c 

[0 13 3] 

; z.n^\zm'^^n^-^(r>x\tu^^ti\ ymfyf 

. hUT-«/;k ^mm^K -«!{t5^^>, :^'fD>. VT-'J'PT.. i^^Uv-y 
uyUEif''f^X^^)\\\.%^. Bangs Laboratories Fishers IN *^^<D"Microsp 
here Delect ion Guide" \X^-&U%n^Xtb^o i^mtsMM.X\t. TE^fiJiWct 



( 47 ) 



^£2003-514227 



[0 134] 

%^tz\twmt^n^ (r f) m\z^^^^^^%^%mmnu^^x^^ii-Q 

, 1)^i)^^w.^\mmm'm^^xxh^n.mz^m^^m^.^^f}^^ immm^^^ 
x^z.iixm^\^m^ \immmm\t^mma^m^^^i)\ %fz\t±m(r>im 
m^^'m(n>m^^1^1t\tnm'^mw»it^^^Mxm^^^^txmxn^, 

(0 13 51 

. ::G)J;^{C> fe^ttl~5nm (no-f H) ;^t»L2 0 0um (iKttS^^) O 
[0 13 6] 

[0 13 7] 

^ft\t^m'^w^mm^^, v^mts.mmz^\>^x\t. m^±.m\<ow(^^^o 
i^=i-uE^^m\.m^, mmtsMm\zii\.^x\t. ^\m=i-\-m'&.m-^rz\%w& 

T. m-Tti. W-SL<«. Wm^^iO. 0 O l;:j:t/iL*^2 0 0 Mm. ^bfCW'S 
L<«*^0. 0 5^tt»L*52 0 OA^m. 4r/t3»SL<mU0. l/Jct^UI-Jl 0 0 ii 
m, <!:0t)tt*f*tl^©tt*50. 5>tj:t^L 1 0 umTfeS. 
[0 138] 



( 48 ) 
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^<Dmmffii^mummizji<om7Lm?> -.miMiz^D. m.^^^tii^m\z^Wi 

[0 13 9] 

mmm^mwi(Dm9^iti&i^^nr\zmm^^^±izm^^ - tjom^^nx 

[0 14 0] 
[0 14 1] 
[0 14 2] 
[0 14 3] 



( 49 ) 
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[0 1 441 

[0 14 51 

y,j^^^^_^3 >5ggg5.jgj||t-5 ; Pontius el al.. PNAS USA 87:8403 (1990 
) :te«taf*S<l#fl=m5. 0 1 5. 5 6 9# (r^Xii)t^&fflftW*twJ:0*?^aB«© 

-giJt-r-S) #M. ;iO<t^{3. m^it^ hnRNP (AlhnRNP) HJiZS 

[0 14 61 

iifmt<i-Bm\zi5i,^x. A-ryjy-r-tf-i^3 >iEji^J«^'Trfes. t^^i5±a6 

itn^ ;EP0229442A1 (ffift^^HJ: O^^SB^W-gRt-T^) #B9 
. ;)C*;!»^tC2M*T'0)i£ig!g7)VWy'jy<-tf-i^3>^a[S:±#$-a: 

tt-s, mwimmT(Dt^<ox'$>^f)\ z.nf>\z}isi^^n^h<ox'\tfs.i>^:m. 
"f-^h. wcfi')^h.. m^-rv'i'^i^^ BS^^fhu-^A, ii^xm.\\L7>^~ 

[0 14 71 



( so ) 
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[0 148] 

<D^v-v\m^w^y^xmm\.m?i. z-cDW^fm^rnxwrn.^^^^ ^^^^ 

[0 14 91 

: Pontius et aU. PNAS USA 88:8237 (1991) (aSjaiW^JCJ;0*W«B«®-Si5«!: 
OT'tt;Jj:(/i*^. m:\^7''y)VV^))f-^)\^7>=^~'yh (DTAB) ^^XS^it-t 

=f-)Vhni^^)V7>=t=.oi^ (CTAB) , m^^kz^mmmoi^imwr^y • 

Thy^^)\^7>=e=:.'yM^ (TMAB) T*§. 
[0 1 5 01 

^lmMmr-<xmmmimz^'^tl^ih<Drztb^zmmm±\zi^Bbm^m 

m^(r>^mtLXm^&m^^ (ETM) «:7'y-b'r^^i*I^H«tii.S-fr^-<t 
[0 15 11 



( 51 ) 



^S2003-514227 



W/*-XA«*BI1#fFm5. 5 9 1. 5 7 8^,^5, 7 7 0. 3 6 9^, ^ 
5. 7 0 5. 3 4 8^i5j:OCPCT US9 7/'2 00 1 4»Cffil6$nT430, 

(D:^:h=.XJ^\t7yt^O)m^trjiOn^, ;i0<fc-5{c:, e»14:tU =/v-Sr^ 

3 >m'^mzim^^'^iz^K» ^m^^^tiz^o. etm iimmm(Dn'F&, 

[0 15 2] 

[0 15 3] 

E T M*^ b (Dn'f-itmm htzn- ifillii Srifli L X^m L T -> «r ^fePKr 
7l<;S:ti. f^OH, fK^tt*'J:^-7-^^tfSAMO^iffi{c:ETM(Z)#ffi-r S^lt 

SEoT. gl(i<J*l^*fe#:o^^(-J:0, ETM'&^tynIi'aftt^^'J:tf>K«^M 



( S2 ) 



[0 15 4] 
[0 15 5] 

U^tt€S<D1J--f Xjl6mc7W W^il^ffl^tlctoT, 2Pd^e 1 0 0.0 0 0 

e^±{It)R^Tt8fi!&^n-2>, ifFmtmm\m2mt)^ihf^i 0,00 oiiT-$>o. 
if?*L<«^5f@*^^*ui 0 0 omx'$>io, mz^^L\^^(Dimi omm^Lm 

10 0IBT&-5. -U<omm\Zi5^^X. *%§^(D«|jS)ti^tt7K:&^T?iVi^^ 
[0 15 6] 

«feffim@«SEJfe^^if(SAM)^^t;. ^mmmxo fmi r^e 
s^^Jij rsAMj <!:«. ^m±\z^mmizit^^mvit^^(Ditnm 

m^tz^tzm-^i^^MML, ^zx\m-f-y)m^^izff^b\^^-^\^m%^''nLxii 
om^it. a(.^{cn&¥fTtc;&itiio'ttbtiT*jo). ti^-D. ^mizMLitj^Li^^-^ 



( 53 ) 
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^iiki^i!fmmi)^<b(>bmnx\^^^tt. mmwimi^f^'^o^^mm^ii. t*) 

:i(D^oiz. mmitmmmmi!)^^mnx\^^^^mi^<Dmn^^Bizt^o $e>f- 
, mm\timnn.imm^^m^mi!)^^^nx\^^^^o\z-t^<Diz'&iL-D. c<r> 

t(ofii<Dfg%i^mmm±t^<Diz'i&iL'D. i)^f)^^mm\t. u^o mm 

tzifi^x. ib^mk\zh\^^x\t. z.(D^mkt. ^t^v<\tmM^M±.(r>n-'m\z 
iTo-^otisiisn. rjLj tm^-t^<D^m'>^zr^. :L<r>mMx\t. ^m\t. 

[0 15 71 

af±^U3/-7-j \tmm.m^z^M^<r>:i-'}-:s^-^M%\y. <ffSL<«^^T* 
d-fe^itj tti^* u 1 0 0 H z xm-^n^m ii t ^Sftf-s. 

L it E TM'vwm^ CDffiA*fc«E T M7i^ e> roS W Anng:^ t J: o T«ttBW 
[0 15 8] 



( 54 ) 
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ctn-'J:«9<g(riMS:WTS. — <Kfi*)t3^(4» Gardner et al.. Sensors and Actual 
ors A51 (1995) 57-66 (#8glC«t O^q^SBSt-StjitT) S:#SS^nitO>. 
[0 15 9] 

f :^^m<Dm^<^'^^izwiv. &mm**j:J-^-^'^t5 

[0 16 01 

*^B.«c7)^U3^v-tt, *B^«tC|H^©J;o{C, '}^ti.<th2'DWm.¥f-^ 
[0 16 1] 

ffSLli^JS^^™, eiitt:4-'Jzf^-tt. «liglfC^Ufc«I^S:^^ : 

[ikil 




( 55 ) 
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[0 16 2] 

Ytt5Sr#i^STS 0 . n « 1 ^ 5 0 ©SgcT* 0 , gtt 1 

5 H. 71/, -C=N-(-N=C-, -CR = N-*3J:l/^-N = CR-*-&ty) 
, -Si = Si-*J;Of-Si = C-(-C = Si-, -Si = CR-*J:Z/-CR = 

. -NH*JcttK-NR. SC^. Rtt*§«iiiia#t3^il®<J:*5 0-efeS ;!ilft5SII; 

x;U5}^-;K-so2-)x;i/7K+i/K(-so-) ; mvct^T^y^ >(-PO-*5cfc 

t/-RPO-) : :fect 7 ^'>(-PS-l3cfct>'-RPS-) 75^^-5 7!i^> 
[0 16 31 

, lA^6 5(@0jg^0iS)ift-?S:. mn. 'J>, *'^sg*5cttJ^'b-f3^ 



( 56 ) 
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[0 1 64] 
[0 16 51 

[0 16 6] 

«FSL<, W^fi. C3;*^6C 1 0©.tO:g^>7-'U3 + i^S«:^®^Bn±t-f>f*t 
[0 16 71 

hD. x-x;k x;^x;k 7-ii'xtK. ;^;UJt^->ik y-f^gp, Aoy>, siSt 



( 57 ) 
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[0 16 8] 

b, it^T^iz+^us^^^ff^L.''^. itsma±«). #ieLi^ttn« 

(ci-c3o)<D®ffli?feot#. wsLiiiiM^imTti, *fji*^€)*?i2 oo^m 

Igi^(Cl-C2 0)&?iJfflL. lj5^e>*5C 1 2/j:t>LC 1 575<»*b<. C 

o>'^dt;p+;us^, ^m. mm. mn. ^rz\t^)>^m-::>mmm^m^$>^ 
. 7)v^Mt^tz. nf^LKimn. mm. mmiij^rs'r-fmoy^^um^^n 

•D^f-a7)l^)\^i>^tS. 7)V=¥Mt. m^7)\^=^)\^&h^tS. m^7)\^=^)\^ 

«j tit. ^iz±m^m(oiu±<om^^^ trj ^^t57}v^)m^Mm-^ 

o 

[0 16 9] 

rrsygj ^fzit^(Oi^mmt\i, -NH^. -NHR*5j;t;-NR2S^S 
Rti*^iaB»lI^^®<!:4D0-e*^. 
[0 17 0] 

[0 1 7 11 

J;aCx;P*-jk^!^> ^^-;K-SH*ictCX-SR), K(-RSR-) 
, 7.>ll/;f;+i^H(-R-SO-R-), X;|/7*>(-R-S02-R-). ^'T.;!/ 
7 4- K(-R-S-S-R-)*5j;t;;^>il'7*^>»l/X;^x;K-R-S02-0-R 



( 58 ) 



^S2003-S142Z7 



[0 17 2] 

rx-x;i/j tit. -o-R-mi:Mf^-r^o ff^ttix-x;!/^^;!^^^^^ 

XT&O, -0-(CHp 2CH3*5J:j;-0-(CH2)4CH3*tiifStK 
(0 1 7 31 

rxXx;i/j -cooRS^ici*-r'5. 

[0 1 7 41 

f/\n^>i t\t. i^m, a^ym. mn^ft\ty ym^Mf^t^, »*u^»is 
myji'di^Mt. m»mz^:ftit±i^mizj\ay>itbft7)u^)v. ^h^^cfj 

[0 17 5] 
[0 17 6] 

r7;u3-;n ttt. -OHX*<i:t;7Ji/+;i/7;i/3-;i'-ROH*jti*f s 

o 

[0 17 7] 

r75Kj ttt, -RCONH-SfeJiRCONR-^it^i^-rS. 
[0 17 81 

rx^u>yijn-;h r(7j?ij)x^u>^u -(o- 

cH2-cH2)„-»^si*-r-5;i^. x.^iyym(D^mmm^\t. -miz^rz\t=. 

atcBtft$nTtriTfccfc<. fi|]-^, -(O-CRj-CRz)^-, fBUR«±ie^ 
^(7)<!:*J0T*feS, -efeoTckti. llE^<7){4SlCft!l<7)'\T-Dli^*^OX^U> 
yUll->)HI#<*:(Ep-^. -(N-CHj-CH2)„-*fcfi-(S-CH2-CHp 

[0 17 9] 

ttf^L^mt^^&izit. x^;k :/otr;k -o-(CHP2CH3*5j; 
O^- O - ( C H2) 4 C Hj;^^: t' w 7;U3 + xS^Ji: t^x^ U > ^ U n -;P43ct O^-?- 

[0 18 0] 



( 59 ) 



1$S2O03-S 14227 



0^L\>^i^^mmz\t. 7x-;k i-y^f-ji. ^-j^vy. 7>hy±>, y 

[0 18 1] 
[0 18 2] 

iff^LViB-Dig^tt. 7-fe5^l^>(-CsC-. 7>>U+>^fcttX^><i:t) 

-CR = CR-. -CH=CR-4oJ;t/-CR = CH-). T$h'(-NH-CO 
-:feJ;aJ-NR-CO-Sfctt-CO-NH-*J<i;Z/-CO-NR-). 7y(- 

N=N-). x;^T-;Pi5±r)f5"*xxx;K-co-o-, -o-co-, cs- 

0-:fe<taC-0-CS-)*5J;U^te©*©iS^(-CH = N-. -CR = N-. - 
N = CH-*Jcl;^-N = CR-)> (-SiH = SiH-. -SiR = SiH-, -S 
iH=SiR-. 4octt;fSiR=SiR-), (-SiH = CH-, -SiR = CH-. 
-SiH=CR-, -SiR = CR-. -CH=SiH-. -CR = SiH-. -C 
H=SiR-43J:at-CR = SiR-);fe<i:*^e»S«?$n^. 4#lC»*UUB-D 
ig^«v 7-t^U>, 7;U^>, 75 H*JJ:0fc:ne)3a(De«|^«{**J«ttl^7 
VT^-S, <!:Ot>W((fSH.iB-D$S'&«. 7-lr5'U>, 7;U'^>^<l;0f75 H 

fc«S^llT*oTJ;ti. ^(ntzi^. BS/tttD<7)(.i-rn;4ni. ^^Sfc 
5. 

[0 18 31 

♦i^ii 1 iSSttJl- U rfv-Og= 0 (7) . e «<HF* L < 1 T'^ 0 . DSi5^>« 
[0 1 8 41 



( 60 ) 
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i^l?«> ^T©B-Dl^^*<75H!g^T*S. J:oT, ±^Y^<DtC5T«l 
CO 1 8 5] 

-t)Sfcfieffl'C#-5(0»JAtf. Schunun et al.. Angew. Chem. Int. Ed. Engl. 19 
94 33(13): 1360#!S). Si&t^J;oTIS^$tl?&:t^*^. M±T®^^®,i:liS 

mtixB^^^tx'$>o. /u:/*)y^'t^-'y3>mm\t. i#j32oo*^e)3o 
0 MMosti^ 'J L/:t5" H(o^^. mmi!)^^<Dmm(Dm^tbx±^r 

i7U7l-^Kj!><mig^ii*^^iKl6A75^?»*?Il 0 OA({BL> 5 0 0 A^XOmMf)^ 

fmx^^)izitm-t^^oy-j.m-$x'$>r) , 5A7!»^e>*?j6 oA7i<«F*L<. 

-5;)^, -»1C, *5l/>^6$52 OTfeoT. *ij2*^e»*tJl 5*WSU<. $^3*^^) 
[0 18 6] 

■y^mm-mz^^Lrzmm''p. mito^rc^tim^rtif)^x$>?>c oso. m7!><o 



( 61 ) 
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(0 18 71 

, m^iBmmmi^tziit. -(cppn-, -(chf)„-*jj;dc-(cfr 

ztU^*'^— €r^tr. Schumm et al.. Angew. Chem. Int. Ed. Engl. 33: 

1361 (1994): Grosshenny el a!., Platinum Metals Rev. 40 (1): 26-35 (199 
6): Tour, Chem. Rev. 96: 537-553 (1996): Hsung el al.. Organomelallics 1 
4: 4808-4815 (1995) ;*J:t;^C: :i{C?lffl$nT<<»^Xi{#!i, i:ne>«i&TmA 

[0 18 8] 

mm 2 

lit 2] 



M2«. gi)n<Ott<r>mmi-V&^. flSji2(7)WS Lt^^MlimtCtt. e 
0, B-DA<7-tr5^U>T*0, Y/><7x-;i/S;t«SM7x-;PT-*^t)«>( 




( 62 ) 
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CO 1 8 91 

mm 3 

Mb 3] 




h<D : Yiiiyy>^tz\tmi^yy>X'$,<o. B-D*i7-t^u>T?*^t)« ; y 
i)i9-*y X >^tz\ty y > (Sfctte«i5^*7x >*fc«7 7 » T'S 0 , B - D 
f}^7)l'r>ii^Xf7±=f-U>ScK(Dm'^X$>^^(DX'$>^o 
CO 1 9 01 

CO 1 9 11 

[ft 41 




( 63 ) 



#S2003-S14227 



[0 1 921 

lit 5] 




T. IP^. CONH-T^-r/)<, IP^-NHCO-t)MfflT#S. ^iii 1 7 
c7);n*<3T»0, mA<0T*'5> R75<7K3^T$>5t)©(C<7)^]SS<!8^Ttt, * 

to 1 9 3] 

mm 6 

[it 6} 




[0 19 4] 

mm 7 



( 64 ) 



#£2003-514227 



[it 7] 




[0 19 5] 

0^L\.^mmmm-v\t, mms-CTF^Ltzmi^^n-D : 

mm 8 

[its] 




TC-G-CS75^*7;U^>(-CH = CH-). Hi«|7;i/^r>(- C R = C R-) * 
fe{i^ne.©^^'^(-CH=CRSfc«-CR = CH-)> 7-k^lx>(-C = 

c -) ■^tz\v7)\^-hyk- c R^- c R^- . R\%im^tz\x-^mmm\z.umsr>w^ 

h<DGilS^tl^-7!»^*fe«.y4J&:-:>TV^Tt)J:<, ■:)*0. 7;i/y><!:7-fe 
|g^T«>S<i:#, :r'Ja'v-4'<?)7;U;^>^=^gc«®/hJCil|ir/r-c#-C^&0. 



( 65 ) 
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0 

[0 19 6] 

[0 19 71 

«liS9 
[<b9] 



«|jg9®7;uy>^U3f-7-*5J:t;f*5^iSBl#{C^LfcgiJ©t)®tt, » 

[0 19 81 
[0 19 91 

'/mnmmmx'it, M^ts^w^t-urf^-, «5 

ig 1 ^ 8 O^^i^T o X fe =fc 
[0 2 0 01 




( 66 ) 



#£2003-514227 



iffSH/i*J®a«, -NHz, -OH, -COOH. -CHj^OTJU* 
;i/S, (Jt?U)x^l^>^'Jii-;KZ)<i:-5:^j:(7l?U)7;P+;U:t+-9-< 
-OCH2CH2OH, -(OCHxCHzOzH, -(OCH2CH20)3H, 

(0 2 0 1) 

[0 2 0 21 

^sttM^C'Se^tt^'j ::i-7-'m^^^m?>f)^. m&izm-ti.sAMttm0!i^ 
vt^x. M^it. mmti^(Dmmm^')iiy\^i&m^^'j:i^-^m\^^xmm 

SiJCO^<y$SAM4'TfflliSCittnItgT&-5. mm\Z. Shf£^&^(0 

-D^omm^tix^^^t^ib, muE(Drx\ ^tzmm&m\'^.^')::f^-(Dn^ 

:t*)d-7-^1^mLX. mmOim^mWjiZbftK). SiJ(Z)<HlfMiS:^-^#)iS:^< 
[0 2 0 3] 



( 67 ) 
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^mmm^ziii^^x. ^mnrnz^mmis^i tit. mmm'ii ooHzx-m^ 

[0 2 0 4] 

L, iKll 0-8Q-icin-id;0<£t»«)*tWSLti. -^fcGardner et al. (nfltB) 
CO 2 0 5) 

t)o^xD/iiF. o^oisn^snfcs^. sjiiiif. u>. ->'j3>sfctt 

to 2 0 6} 

mw^mmmt^mmiz^^-v&o, -(CHPn-. -(CRH)„-:tej:ac 
-(cR2)n-. x^i^>'!ff)^-}i^fzitmm<Di^t>io<Dm<D^9-am-f, -d 
^o^m^rz\mninm^^^(Dt^. mnmmmm ^b<ui^^)^m^^mm 

[0 2 0 7] 
[0 2 0 8] 



( 68 ) 
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[0 2 0 9] 

^m#tcttw^*^?5:j:^tc. mmi^<?>^f£?>mo). mm<Dm'^-^titm\,t 

ISJC. /*-XA-2>';^T-AT'tt3fi!ti)'J^XxA*W*U<, ^lOStt, S 

ViS. ^2O®«eiii4:j-'j3f-7-T*0. m3©@fi$feii:{^T'SS. CKDUM 
mm\Zii\^^X. mi®««*?J9 0%*^6I?J1%S:^*#. *?J2 0%*^e>^4 0% 

?i7U';t5=-KSWfc4#fC»* U<, *«J1 0%*^6i^2 0%7i<SliS!WfCj?*Lt> 

|S?J4 0%;5^e)*56 0%;&^'#tCff*Ll>. ^ 3 1 %?J^e>^ 9 0 %Sr^*t# 
. ^2 0%*^^*54 0%/>WSK> *?J1 5%*^e>^3 0%/»<#{c:«F*Lti. C 
neOjfi{Htt:^€-^<«t--5fc*(D. SAMffifiJtiSiif^'O® 1 :?B2 :^30®<D 
W*t^^tt^«, M<rWJ{CC>l,iTfS2 : 2 : K g(/i^6?U3^^^T« 1 : 3 : 

. 5 0 O^M^i^e lmM(0$iili*Jcfct>'8 3 3/zM;)WSLlio 
[0 2 1 01 



( 69 ) 
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ii5j:o'm2©STS'5. ::(Dmmmmizi5\>'^i:. f^i<r>m\ttmi%f)^<^m9o 

CO 2 1 1] 

Iff^L^^mmWimtLX, 7K^mm^rSAU(0m\hi:rTUOo Steel et al. 
, Anal. Chem. 70: 4670 (1998), Heme el al.. J. Am. Chem. Soc. 119:8916 
(1997):fectrXA. J. Bard. Electroanalytical Chemistry: A Series of Advance 
s. Vol. 20. Dekker N.Y, 1996-(Z)Finklea. Electrochemistry of Organized mo 
nolayers of Thiols and Related molecules on Elect rodes»c:tRli&iSWS<aTt> 

■Set ^ iz. s AMmis.m<Dmtii'kyi^^mm{uiumi'^ts)i!>^^mjioz. tifi 

[0 2 12] 

SSfc«2mS'>XxA(7)li-rn*figffl-r'5*>f3<i:^Tft*ST*5-3. «ieoT 

. m7L\t. \n.'i^'y7.5'h^n.%wmtm\^,(Dm-j5\zmm-t^m'^. ->xt-a» 

ty; :iWJ;^/:j:W.«W®ttmS<^l§ifii€r?l#±tfT. m^f£ttmiHffi*l^€rflfm 

m\znM\z\m-^'^^. mm'^mikm,m^\^i5.-r^^o\z. ^%^ts. 



( 70 ) 
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[0 2 131 

j^miz, -fSiizmmi i-i3izmm^n^^o\z. i^^u>:^-tt2^©gi5<i 
xmm\zf^^Lm^. -ustizmmiox taj tLTTi5{i^-rj;^{c. 

rij -M^<7)^®«mMT-^S : 

[0 2 1 41 



[<bl 01 



/I 

/ 
/ 
/ 



yf^nmmmiziii^^x, A\t'j>ti-irzim-f-x'$>^. taj (DmtK\t, ■i&m 

Lfzi^'J :3>(.>y »^X'$>^mA.ii. Chen el al., Langmuir 10: 3332-3337 
(1994): Lenhard el al.. J. Electroanal. Chem. 78: 195-201 (1977)#l!g. 



( 71 ) 
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<t#, Ait75.y^l!$>^{tff^L<ii. im75.> im^it^ Deinhammer el a 
I.. Langmuir 10: 1306-1313 (I994)#88)« fi^oT. Jf^Ll/^AgCtt. ->7>gB 

[0 2 15] 
[0 2 161 

[^b 1 1 ] 



1 




CO 2 1 7] 
[fbl 2] 
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[0 2 18] 
litl 31 

mrk^ 3 




A 

[0 2 19] 

Qj *^8»^^*#S. 
[0 2 2 01 

fc««fei^l^t)*i«ailtf(3|B'r*(D5S3SS^&^*t#S. Wigl 4ti. TAJ •J>;^- 

^ct^t;. B-Da£(-r/:ct»^. 7-t9u» tmmzi&'^Lrzh(DX'$>-DXhJi 

[0 2 2 11 

[fbi 41 
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fliiil 4 



A 
/ 

/ 



n 



[0 2 2 2] 

[0 2 2 3] 
[0 2 2 41 



[ftl 5] 



5 



A 

/ 
/ 
/ 



[0 2 2 51 

Utl 61 
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A 
/ 
/ 
/ 



[0 2 2 6] 

iio!)m@»c:?*-r-5SAM©ffe<Z)#^ttftil5±i!E^Ti&S ;0iJAtf. -f> 
v-^/Ag^ftXTrmiStC^f-rS^^lC^tiTtt Napier et al.. Langmuir. 1997 
#Ba. *>J:0C^>v'^i.^{l:XXm<Sfi^*-rS'J>i?x7>T->'K0fb^i»^ (CH 

(1998i¥5fl4~5B) H. Holden Thorpe WfHi^) . 

[0 2 2 7] 

*fjiJS:-^^ic*<'iT«> ^yv^hs-7.-x-md>s/i (ito) ^imsit 

[0 2 2 8] 

ffllit^ (tr^WN (Piranha) M (mftTKm/fiftSE) SfcH3E* (i^S^/ig 
[0 2 2 9] 
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[0 2 3 0] 

1 MMJil^Ll OmMX$>0. ^\Zltf^L<itm4 0 OuMU^^Ll. OmMT 

) tWltttM^ 1000:l<hl:1000 t(DmX'$> 0 , iff S L < 1 0 : 
lU^f-^Li^l : 10X$>0. : 1X&^, I^MfJ-i^mtT- h 

7tHP77> (THF) , 7-thnhU;k H (DMF) 

ISO, mm^mxib^. -[■^uDNAmmmm^/u7)uzua^xn®<D^m'B: 

*<j 1 M MT^cCCi L 1 0 mM, rr-S L < tiJi-J 1 0 0 u UU\^ L*<J 1 . 0 mM) ^mVit 
[0 2 3 1 ] 
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iomM©r.i itftb<itmi uMis.\>'^b2 0 0 iiux'$>^j:oizmm-r^> * 

-vlU^J^^^^^WT^. DN A t^m\t(D]t\tmi^ 1 0 0 0 : 1 .h 1 : 1 0 
0 0t(Dmx$>r). »*L<«*51 0 : lti.\^^L^^l : 1 0X$>0. ^iZiff-^L 

: iT*^. Di^A^mmmitmm<Dmm^^±izmoJzoummx^-i 

3>ft. «Taij^flS^®tiiL, (1 OmM^^CI^LI. OmM) 

i^;a:^®dijgfig$nSST ( 1 0 ii— 2 4 f^H) >+aL'>^- NTS. ^-^^yzf 

ju^mmii^^mtiib. m^ummiztn^xmmr^. 

[0 2 3 2] 

«^ji^tsi^f3i3UT«, ^BMmmzmmt^.i:o\z. m^mi^-f)^^Mmm<Dm 

x-7t£iixmmz-r?>:itizj:'o-'mtzmm-r^. mmmmizm^^x. mmt. 
2m(Di^j-Q7iimiz^n^ni^fn^mmt^ztiz^'om^-t^, z. 

eR-9--1'X<t}§Sjtii^JCfjEffl-r-55!S^(lJ: O^toS : ^JAti. 2 5 0 a M^^ X(D 

m(oiz-[''^x'fj.im\iUh>rj.^^. mmitMxm^mu] {m<f.^^L-Jkx&^ 

0i8t?iS^&i^*f'5. iff*L<tt. mzmmmm. -mz^mmm 

. !if-t.L<\t7iLh^h^j)u^izmmi¥i^tsmmizj:v). 4 5x:(Dmizmmr 



( 17 ) 



[0 2 3 3] 
[0 2 34] 

-mz. mm^'^*}ii>\^it^tii'^smtLx, ^tammizmm^^i^-fi^fi^ 
r^(Dt:^m\z^^o y.y\zjiommizmm-r^^^\z. m^ik^f^^^Mm^-^ 
i)ij>]iiziim't^(Ditmim crut^t,. mm^^mmmf&'^ujj>}^\zii 

[0 2 3 5] 

<D^i^iifitmm^&y^tz\tux^t=^%wi-r^<Diz±^tj:^m.ih^xWi^i¥ 

X'itUi'^^,'B!^f\n^Xt^^{^^'^l\.\-r^:itf)mmx$>^ : {J^J^ti'. ci<7)->x 
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[0 2 3 6] 

2 7 0, 1 6 3^,^5. 4 7 5. 0 9 6^,^5. 5 6 7, 5 8 8^,^5, 

595, 877^,^5. 637, 459^,^,5, 683, 867^,^5. 

7 0 5, 3 3 7^, iij:UtiiSikm^izj:.ommmizm.^^nx^^^m^^t^izm. 

BSSJ^SnTVi'SaO. mWt r7yH-7-(aptoiier)j BMCOUm^mi^t 

^>n^nr'$>-oxh^<. mmf^^'):»> Htt 1 2 ^mmstx$>^ 
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-1, IL-2. IL-3, IL-4, IL-5, IL-6. IL-7, IL- 
8, IL-9, I L-11, I L-12. I L-13, I L - 1 5 . i5il^ I L 
-17^m¥ittS) . YEGF^mi^. PDGF^mi^. EPO^mi^. TP 
0S§#:. €«SWiji*#H^S§<*:, zf ay i7^>^m^. ii.i:UTmm^^W- 

[0 2 3 71 

wo 98/20162 ; PCT/US 9 8/1 24 3 0 ; PCT/US 9 8/1 
2 0 8 2; PCT/US 9 9/0 1 7 0 5 : PCT/US 99/01703 
J;:;{U. S. S. N. 0 9/1 3 5, 1 8 3:6 0/1 0 5, 8 7 5*JJ;CK0 9 

/ 2 9 5 . 6 9 1 \zWL^m.m s nT*j o . Jiti ^f'^Tttmiftw^tca: 0 :^mm 

[0 2 3 8] 

x{=imzmw^^h(D-Q&i>, mi\zf^mt^'nm.m\t, 7s.y&, tDi^^a^^ym 
\z-^immx'it rzj x^r*) >ij-(Dmmt:H-Lxiim^itm^. ')>ij-\t 

— /><cfc<aibn>^t)©T^-5 : 1994 Pierce Chemical Company calalog. 
technical section on cross-linkers, pages 155-200 ; UijiU(J^^(C<i:0>^Q^^ 



( 80 ) 



1$SZ003-SI4227 



7 = >, x4?+->S*5cfct^x5^U'>^'J=i-;k ^^rMff^Ll'^mm<i^ttii'V$> 

[0 2 3 91 
[0 2 4 0] 

[0 2 4 1] 
[0 2 4 2] 

[0 2 4 3] 
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[0 2 4 4] 
Utl 71 



-f, — (xSfcliD- 



A 

/ 
/ 
/ 

CO 2 4 5] 

CO 2 4 6] 
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3' ^rz\t5' ^i7U7t>ViZiim^ii:^. $>^\,^\t. e^tt:t'J::fv-*rtSP 
[0 2 4 71 

[0 2 4 8] 

» 

[0 2 4 9] 



8 
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[0 2 5 01 

to 2 5 1] 

[0 2 5 2] 

< ©S^aS Z - U >*-$::rt-r-5 : 
[0 2 5 3] 

[^big] 



i'OSti'J >;^»-T*0. lA^b5fiKW«'-*L<. 7;U^r>. 7)l^~)\^. 7 
75 K. 7V. -f S>;^c<t*®IS^«r^WLT*)i:<. ■^WL*i:<Tt)ctl> 

$/itt'\T-D— 'B'figti'J >;^— T?*-5(I994 Pierce Chemical Company catalog, 
technical section on cross-linker, pages 155-200 tHlft^^^lCJ; O^^ 
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TfB©J:^f3X;i/*>75 KIS^*}^(i)c-rs. 
[0 2 5 4] 

[0 2 5 5] 
[0 2 5 6] 

ctpjc, u3j?-x<D2'*;t«3'fi:ou-rn*^c75y^. mn^. "r^mm. 

U >»*fe«5f+yST{^fi»Lfc?i7U;i-i^H^f^^T$5(Iinazawa et al.. J 
. Org. Chem.. 44: 2039 (1979): Hobbs et al.. J. Org. Chem. 42 (4): 714 ( 
1977); Verheyden el a!., J. Org. Chem. 36 (2): 250 (1971); McGee et al.. 
J. Org. Chem. 61: 781-785 (199): Mikhailopuio et al., Liebigs. Ann. Che 
n. 513-519 (1993): McGee et al., .Nucleosides & Nucleotides 14 (6): 1329 
(1995). ^TttSJlll^*fCj;0*ij^lM<^— astf-S). ^V^T. fiiSttTTUrfv 

[0 2 5 7] 

v^^L\>^%mmm\t. 75.ymmyii7u^'>}i^mm'r^o z<ott. cine* 



( 8S ) 
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[0 2 5 8] 

(0 2 5 9] 
Mk2 0] 




[0 2 6 01 

(ffSH.i5gMai^«7 5>^^^?Uffl-rs„ Sfc. 75 ^T-t 

T. IJtJ^tf. M2 l:teJ:rjC2 2«. -€-tl-e'tlWlig3i3«tat9C)ei»tt5f 'J 

[0 2 6 1] 
iitZ 1] 
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«ljt2 1 




[0 2 6 2] 
[<L2 2 3 



[0 2 6 3] 




R 
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[0 2 64} 



Ut2 3] 



mm2 3 




— fY— B— D>Tr-eYV-<-Z>T-P=0*fcli S 



a 

[0 2 6 51 

lit2 4] 



[0 2 6 6] 

izm^^-r^. -^mmmmxit, ^mfjLtu::f-^-^im^mizi&.±<Dm^ 



mm2 4 



0 

II H 

— (-Y— B— D>7r— Y— C— N— Z 




P=G^fcl±S 
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5, $>^i>^it. ymm^2 6\zmmmizmLrz^^iz. &m^^')::i-7-\ti-D 

[0 2 6 71 
[it2 5] 

mit2 5 

-< °)rf'i:<'^<„** 

[0 2 6 8] 
[ft2 6] 

-( o>f4<.)-K ./^ 

[0 2 6 9] 

^m-ri>(DizmLrzm^^m\t^ \f s.'yj^ (Cd) . m (cu) . nywuK (c 

o) , n^V^U (Pd) . (Zn) , I* (Fe) . JI/t^h-^A (Ru) . 
UV^U (Rh) . ^J-x^-^/A (Os) , U-'-^A (Re) . a<fe (P t) , ;^ 
■hyVOU (Sc) , ^^--^A (T i ) , (V) . i7PA (Cr) 

. •7>^> (Mn) . - -ySr;!, (n i ) , tuyx> (Mo) , "r^^^f-Oh. ( 
Tc) . ^yf/7.7-y (W) . iJjcDC'f 'Jv-^A (I r) ;5:<h'Td&S*t. 
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h, Pd, Os. I r^^UV t) m^\ZF e. Re, W. Uoio^UT c1)m 
[0 2 7 0] 

*J J;r;te<7)gB«l:^ ®SW{3i&??LT r tt 0 L 8 Xh^Xh^o. 
[0 2 7 1] 

2 2 ( 2 ^©-JllgBfi[*Slj!)ffi^^;*t^ffl$nS) T?*S. 

[02 7 2] 

wtrnz^fsiMh. /t< (tt) {jt4**^i:tH». *«jgiaiiarT«L„T0^-r'&) 

\zmr&-^n^h<r>X\tU^^ NH^ : NHR : NRR' ; tf'J>''> ; t;7->'> ; 

T-;i/e'J'>'>;feJ:UCg^^^#: ; 7x:f->hDU>. ^(Cl . 10-7x:h>h 
PU> ( p h e n (hPI&ie) *>J:rX7x-^-> h d U ><7D®J$g|##:. 0iJA«. 4. 



{ 90 ) 
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7-v^^;i/7x;^>hP'J>*5ctDfi^e'J K [3. 2-a:2", 3'-c]7 
x:;J-v> (d p p z (hiHSfB) : vfcf'J h*7x-f v> ; 1 , 4. 5. 8. 9, 12 
-'\+-y-7-y->U7x:rl/> (hattm&ie) : 9. 1 0-7x:h>hU>+y 
(phi tV&m) I 1. 4. 5. 8-xh771f7x-^>hU> ( 
taptH&IB) ; 1. 4. 8. 1 1 -xh7-7-tfx^OxH7x*> (c y c 
I amtOSgB) , EDTA, E GT AiJctCX-l' 7 x7:i K. ifi-&LfeM^#:^a 

i5J:tJt7t?;l/7^' U>7T5'J-G)g|ftSIW{*:Sr<3&fflLTt)J:0i. 0dx«, Compre 
hensive Coordination Chemistry, Ed. Wilkinson et al., Pergammon Press. 1 
987, Chapters 13.2 (pp 73-98). 21.1 (pp 813-898) and 21.3 (pp 915-957)# 

[0 2 7 3] 

T&S. m^i:£. jiWj:S'^^"7^Sfl^-^i*^ttCotton and Wilkenson. Advanced 0 
rganic Chemistry. 5th Edition, John Wi ley & Sons, 1988{cMai$n^75^, 31 

S. *:^7'f >i5J:t;fg*ft*X7'r >t)jiWT*5 ; Cotton and WilkensonOS 
8 ^->*#R3. 

[0 2 7 4} 

[0 2 7 5] 

^mts.mmizii\>^xit. ^m^mmiiL-f-'S:m\'^^. u}i-y^x&^^tLx^m 
h-D 6 -f&'^'^msimt^m^oymf^^mmim^mzisaA.x. n -^^w^ 

SL&'f-^h'D^mfm^^m'^m^mit^m^X^'^mX'$>^ (Advanced Inorg 
anic Chemistry, 5th Ed., Cotton & Wilkinson, John Wiley & Sons, 1988, Ch 
apter 26: Organometal I ics, A Concise Introduction. Elschenbroich et al.. 



( 91 ) 
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2nd Ed., 1992, VCH: iJcttXComprehensive Organometal lie Chemistry 11. A 
Review of llie Lilerature 1982-1994, Abel el al. Ed., Vol. 7, Chapters 7, 

8. 10 fi 11. Pergamon Press. mz^miZ^O^mmmiZJ^ihtS) . 
m^m§i&^\t. i^^P'Oa^vX-K • ^:t> [C5H5 (-1) ] fS.ii<Dm^ 

-1) 'i7t>Uiir$>^x, -uo^iix (•>i7D^>^vx-;i/) ^mit-^!^ ( 
■rUt)-^, ^d^a-t» : 0iJA«. Robins et al.. J. Am. Chem. So 

c. 104: 1882-1893 (1982): Gassman et al.. J. Am. Chem. Soc. 108 

: 4228-4229 (1986)#fii ; Cine>*mAW^f3J:0*^aflSlcmii*nTt.»§. 

;ine.<z)rt. 7xo-fe> [ (C5H5) ^Fe] iij:xf-^<ommm^^muit^(ifj 

(Connelly e al., Chem. Rev. 96: 877-910 (1996), ttitfl^^tCct O^^^SlI* 
JiffiiiStlTtiS) *JJ;U^^?'(k#W (Geiger et al.. Advances in Organomet 
allic Chemistry 23: 1-93; i>,l;l^Geiger et al.. Advances in Organonetalli 
c Chemistry 24: 87. tBjHlW^fCJ; D^WaHSJcmiirSnTUS) m^BM^tz 

^vYv'?7.\ m:s\z'mi^rczK^^WMwm-r:^^. ^2*5 

K^S® t^-rnT&^tZ^fc^ti^^JClct Of*«f LTt^S Ts^^t LX(Dmi3t£ 

4-r-5>;)^, -ewt'T. (^>ii» ^a^'yL.itmmmumx'&^o tuju (-1 

^^JSft^ife*^^ A^*^-5BB&TO-r'^Tfl!l<^ 71: -^^*5 5 

m^w«B2{a^*5ckt;$ e>;i§#5Ki?§BB€^^*WL. nmz^m-m,^^^M 

[0 2 7 6] 
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*5«ti;^pti'D-fc>:t7 7>^^0^3^D-t>l2^^i^'a-&-rS (±fB Cotton an 
d Wilkenson (Dl 1 7 4^-v#fi9) . m^ii. :f>f-)W^i7U^yif-J:L::L)VU 

CO 2 7 7] 

Sfc«^-<Dig^i^T&S. ^n^(Da*-^*3-ti-tt, «l)g3®<K^tt^>Jrf^-$ 
{£fflLrcf^ll«»JtlB®^n. mm2 7(7x:h>7.oU>*5cfctKT5/^£f^^W 

se^^iiLTijefflLT). 2 8 (y :La±>^^m-m^^'i&'^MtLxmm\^ 

[0 2 7 8] 

mm 2 7 

[it2 71 




[0 2 7 9] 
«lig2 8 



( 93 ) 



[fb2 8l 

_^Y-B-D)Tr(Y-)iir-(z 



[0 2 8 0] 
Ut2 9] 



[0 2 8 1] 

«F*utiii«{i*5ViT, ^fE^Tfieffl-r^Be^TO, ^u-bi\:^m^^>o^ 

[0 2 8 2] 
[0 2 8 3] 

[0 2 8 4] 
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mzsEbi\ :inim^. m^ti,trf/^rz\t'^mitiz^mr'$>^, vtox. n 

i.<o\>^mMmtvxmm-r^<Diz4mzmm-v$>^, z.tnz^o. m&s^mmt 

?>m^rzim(o^^-ttnzt5[,^xh. mxi'^^^mfi^Mmi^7.f-/^iz^w-t^ji 

[0 2 8 5] 

0m^m\zMvxm&bn^. 

[0 2 8 6] 

znzitmnzfn-zroy i ^"f ys/i«ffli«l#g:/o--rw i -fffiib^XhJi 

■Dimmm^a-zf^jm^^zthx^^, mmz. (mz/^ti=.XA-2>^ 

OtiljIibiili?iSyD-yS:«Effl-rs:i<!:7)^M*L<. :in«5>;^xA®fi)c^)-. mTJil 
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CO 2 8 7] 
[0 2 8 8] 

iff-mtmm\zii\,^x\ts mm^mitts <bizmm$>^ i^^itmmn^'^ u ^ > h * 

^m^. ^ti=.xi^- 1 '^7.7-M.iz-Duxytzmmbrzx^iz. etm^. 

^u:!tf>Htt. !tf^v<\m^miz, i^m^^mzf^^-t^.^xmm(^'^*)i3> 
i^Tfej;^^, -mz. mmm^'J:fi>\'it. m5A\zmmLrzJ;:oum'^h$>^ 

-7J^^^e?i^^ 'J > H t ifi^^W (0 4 A) tcSfctiPp^tHW 4 F) tc^^-T 
[0 2 8 9] 

mi^t'^4«^SB^j . r^^'S^W^i-j . *<fcat rETMj (etm) tt^^ffl 

:rfjit>-^. -^(D^i^^i^Txm-f-^'Mo'j^w, Bku^mmmtTxn-f-^ 
^^bm^o fiimunf-m^i¥^m>iim'i'^^i^^'i^oymtm-\zi(r<, ^tz, 
m=irt^^it'^«^(D^m^'X'$>ti\t^^miz^^^x^S'< <Dit^m^mm Lm^x$> 
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[0 2 9 0] 

CO 2 9 1] 
[0 2 9 21 

^mwnz^^^^^\z^'onmi'X\^^xhj^\^K ;inib(7)^m^w. u^fN^^f 

2. 7-->*7-tftfUn':;A • v^^nU K (DAP2+) » /?;ue:tDv'xX ^ 
itJL^'J'yA. +y>lS, fiaJAti. N, N' -':?)>>^)V7>\>y (2. 1, 9- 
def. 6. 5. 1 0-d' e' f ' ) i^-f y+/U> • vi7DiJ K (AD 
) ;#;i/7WJ> ( [^y-xh7+7. (N-^5^;i/-x-e'J v^-^A) Ji^^U 

- (Bindschedler) i^'J->:2. e-v^DD-f >H7xy-;k 2. 6-v 

-; ^-r^pyjU-A (75/77 h-:/X5";U75y7xy++l-v>Bii^^) . 
^>vrf-5, 5'. 7. T -T'hyT.JVii^y^. <>vrf-5, 5*. 7-h 
'j;^;P*>SE ; 7x/lt77ii>. >v:^-5-^:y;^;i'3^>iE; it77r:> 
T;ffifl:b*;^ (->*;l^;i/^U:t+->-7h) gfe (I I) ; 'r>xjL'J>X*-U-y 
h, Ila-l>7>lUU-y 7>h5-t>. 3]Dt^>. tfU>> 9-7xn;l.7> 
h7-t>, >UyU>, t'-J-7^;k DPA. 7x/5"7'>*>, 7;l/*7>7^>. 
7x:^>hU>, i7'Jl2:>, 1. 8-v7x:z;i/- 1. 3, 5. 7-;i-i7^T-h 
7-b:>. iry^\/y, j-t-ry^uy. '<'JU'>, TMPD:teJ:t^z:ne)<t-n!Ki 



Bl 



■ 



( 97 ) 4$S2003-5I4227 



[0 2 9 3] 
[02 941 

^t£Mm^h-D^'t)\z\^, m^t\.xnMtiSi\^m^^^^-M.<DBm^%m, 

[0 2 9 5] 

mkY.'Yuaymmt. \ik'^\z-WLm\zmc^^^o\z. {m-^^n.=i-'^&^^ 

[0 2 9 6] 

w^iiT^tiiatcist^T^, ^gscoErMTi^fjEffl^n-s. -Mmmiz^-tJ:^iz, ^ 
<b-r-5. t^T{c*fes^i-r-5ct5Ji, «r}iijm{3A'f:^'JiS^-fX-rsfeigs±Tm«E 



( 98 ) 



1#S2003-SI4227 



T. S»OETMj5<»*U<. Ui57;i/-KiJ>:*j-*^fcO'>/j:<it)^2li©E 
TMdtjif*L<, Sfci!>;a:<<i:fel 01H*<it#lc»*L<, Sfc'>:^< tt>*?J2 0 

1 oooii) f}^mm^mx'$>^o 

[0 2 9 7] 

d © J: ^ {;:. * L E T M ^h^mf&f^"^ U > K Sfc tt^il^a 

-y^iffi^sn-s. ETM*^?K*s^'j:tf>Ht3#^$its:^ft«. ^mm^ ( 

o 

[0 2 9 8] 

jg;a:^^{c:*5iiT, ^)^)v-v^)>ti-\mm mm-'h'^ts) x$>*). etm 

Of^««, TfB{c^fJ:^JC. (1) (2) U5J^-X> U 

>ifxxx;u, sfc««iBflu#:<offl^-rs#?ii : (3) Tteo^^i^^J-^^K^ 

(4) Tie©r<!:#/^P-fe>3l^'Jv- : Srrn-f iif ji/'JiSH^J;*^ 
[0 2 9 9] 

LfcETM^^^■C^i'5. ETMt4i^«7iMT*SC|g|^ro5<ii'U^>^HtC'f^^L 

To^Tfecto^. iffiiJiSimi. (1) 5<^^;i-->H^«'v«M^. (2) mmm 

t^WtLX(DETM(Di^m. (3) 'J Jt^-X- U >if±^OU 3l5-7.*fc«'J > 



( 99 ) 
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[0 3 0 0] 

yD-y®-g|5{C/W yj ;J^< Xf^^ 1 gP^i-t 'J h u >*-^^ty|| 2 
[0 3 0 1] 
[0 3 0 21 

[0 3 0 3] 
[0 3 0 4] 

'!^mmm'S:^tiSiiiL^itmm±m\<D^ o iz7-t^i^>fi&'B!^iftLxnmr^ 

Z.t/)^-V^^ (Comprehensive Organic Synlhesis. Trosl el al.. Ed.. Pergam 
on Press, Chapter 2.4: Coupling Reactions Between sp^ and sp Carbon Cent 
ers, Sonogashira. pp 521-549. and pp 950-953#Bg; tB^B^^Uct 0*§^SBS 



( 100 ) 



#£2003-5 1 4227 



[0 3 0 5] 
[ftSO] 



□ 'J>> -rsyy-Jk b py*5cfct;t e r p yi^cifTfe^TS^. cne>{lRB^$ 

i6-r§J;5{c. 'J>;^7- ( rzj ) ti^^ii'U^i-i/HtETMOPBUC^^ns. 
CO 30 6] 

'J>;^-«75 KIS'&^?iJffl-r'5Cl(i:;iiT#-& (-iSWtC. Telser el al., 
J. Am. Chen. Soc. Ill: 7221-7226 (I9S9): Telser et a!.. J. Am. Chem. So 

c. Ill: 7226-7232 {\m)^m:WAicm^^^z\!i^m!^mzi:^-j^mmm\zm<i^ 

[0 3 0 7] 
[^t:3 1] 



o 




( 101 ) 



^^2003-514227 




tiiDX'$>^o *fSL<«, UtT^y. phen. by p*>«tt^t e r pyT' 
[0 3 081 

CO 3 0 91 
CftS 21 



o 




( 102 ) 



<I$SE2003-5I4227 



[0 3 10] 

0 9 5/1 5 9 7 1 {mim7r^\zi:<o^mmm\zm^t^nx\.^^) ^mm-^ntz. 
=§-^^^.^^%tLxmmr^z.hmx^^, z.<r>m^\z^\>^x. :^mmm\zii^^ 

X rzj iiLXm^\ytziiyiS.'}>ti~^mmz. *5li«U3l^-;^<?:ETMPBl 

-5 : ETM«e^tt:i-'J:/T-<Oigiai*^fCl]U^TfeJ;l». 
[0 3 11] 

[<l:3 3] 



( 103 ) 



4tS2003-SI4227 



m&33 




C0312] 

4iit34 




[0 3 131 

Wji^.clilili{3*30>T{d:. ^+v$S^/)<^\{jili3 5;c-«i<j{zia7l^f ^ctotcfiliill 
Ufc3 5] 



( 104 ) 
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I 

(2)t 
I 

ElM 

tzitOX'$>^o ltfmUZf)>tl-\t. (CH2) n^cttJf (CH2CH2O) /cCt* 

n = 1 ;it.i L 4 0 t)lt$f S L < , n = 4 75^#trjff ^ Lt^. 
[0 3 14] 

[0 3 151 

^itmWt^izm}l<^tiX\>^XhJ:<. ^om^. ^v^aj^^ (TUiD-^. ^m) 

yimW'^HMiiL'irtLxf^m-r^ (pcT^r»awo9 5/1 59 7 i#bh ; mm 
mTniz^D-^mmmizmj^^nx^^^) . $>^^^t. mm2 3iij:U2 4\zm^ 
$tix^^?>^mfi^'j ^-^-^ETMizm^pLXiiji^K iffmuBmiziii^^x, 

[^1:3 6] 



( lOS ) 



#£2003-514227 




0==P — O— (Z)t — ETM 
O 

\ 

[0 3 16] 

z*^ffl-r-5citiwj;o#3frs. »ii?&z'j>*-«, (chj) „. (chj 

CH2O) /j:<»:(7)^xa7;i/+;i/S^^i}^7;P+;ua$:a^U, n«lfj:(/iLl 
[0 3 17] 

-;^«)'J>*-S:ffl«.^. :&fe©migtCl®ti±(DETM$r^tJ#S[(D^fe«|ji^ 

iSfCfflVK ETM{3JnA'5C:<!:;5<T^'5. 
[0 3 18] 



( 106 ) 



^S2003-5I4227 



[0 3 19] 



to 3 2 01 



WkS 7] 



«jg37 





( 107 ) 



^£2003-514227 



Ut3 8] 



< 



/ 



\ 



[0 3 2 1] 

IC, C<7)!H${C*Jl.JTjir$Ll^O«. ^J^;i< tt)2 0«lg! (fJiJ^Jf. 7U-;i/*i 



( 108 > 



^£2003-514227 



[0 3 2 2] 
[0 3 2 31 

af/*fc«iS!i^-r-5 >^ D-fe >* t)^ HH J: 0 i^vi ;t 3^ o-b > s^mtc®^** 
■fc >jj? >j -^-(om^ti^w^-^^' 

[0 3 2 4] 

btc. znib(Dmis^mitmmiz>)>:h--^if^Lxnm^it^zti)<xt^t)^. - 
fiBimizim^L<ui'\ 

[0 3 2 5] 



( 109 ) 



#£2003-514227 



[0 3 2 6] 

[fbs 9] 

«|ji39 
P6 O 

I 

M 
I 

z — 
o 

NCH2CH1C P /^"» 

I CH 

I \ 
CH CH, 

HjC'^ \h, 

[0 3 2 71 

T. DMT, MMT*>J:t/TMT;JctW'<T<(rii'C*^. ^#®«^^a-fe> 
[0 3 2 81 



( 110 ) 



[it4 0] 

PG O 




NCffcCHjC P N — 

iCH 
\ 

CH CHj 

[0 3 2 9] 
[0 3 3 01 

«lig4 ltt7xD-fe>'^^5^H^i? (PNA) tyv-$0^L> iJ'#±gl» 
[<b4 1] 

tiiS41 




o=c 

OH 



( 111 ) 
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, MMT, boc, a^UFmo cU^y}m^L\>\ 
[0 3 3 1] 

CO 3 3 2] 

BltM^ms, 1 2 4. 2 4 6^{;:«lItt$nT^iSJ:-5tC, r^J-t^LfcDNA 

Ka+->€:4i;s. «lii3 9*JcfcJ/^4 Otc:*JtiT±aiLfcci;3{C. ^^o-t>;a: 
hETMaX^JttntcS::?^, ;<^o-fe>ETM;5:«!:«ETM$ 
#j!jn-r^. pi ^S'D-b e)rj:S;^;^7j^^ 5 HE TM€:#3taL. 

ftii±lLfcJ;^{l, r:^^-^ybf>yj S^Tt^'jT-tfcomSiaETMJC, iJiJ^«, M 
(0 3 3 31 



( 112 ) 



4$S2003-5I4227 



fig-ess. mm4 nz7^Lrz^-y^mwtt/.ifa-t>=ty7-im\^^ 

(0 3 3 4] 

U < 5 1 0 <@© ;t ^ D-t >/J? U T-^jpJfflf -5. 

[0 33 5] 

[0 3 3 6] 

^%mmui;\t. ETMtt/w:^u^<-br-x3>m*^*:Tfe-?), /wyjy-r 

^TS) iiLTli^. CtlUMillan el al.. Anal. Chem. 65:2317-2323 (1993) 
: Mi Nan et al.. Anal. Chem. 662943-2948 (1994) tnVk(r>:f3fk-Q$>^. WJ] 

th^\m\^xm7^m\z-4'^mu<r>-%iiirh, ^(r>%m.mmx\t, etmo^sp 



( 113 ) 



#^2003-514227 



[0 3 3 7] 

^S?iKm;^feT«efflT'5:i<h*^T#'5. «»Jx.«> Napier el ah. Bioconj. Chem 

. 8:906 (m7)(^\mLxm7^mz:^mmm<D-'^tt?>)'cimm.mtsnx\*^^ 
mz^^i/7=.>mit)izj:-:)xmm-t^zti)^v^?>. mm\z. :^^m(r>:^m 

[0 3 3 81 

m<D^j >i3--mtzitt^')^-x$>oxhj^i\ ^mw^mt^^o\z. etm 

[0 3 3 91 

Tl^5'>;i<<ht)2*fc«3lHa)itya--y h^^tf. ^ryr— y-^a^-y H<Z) 
iJ>/j:< <i:=ba&^g|54>«ETM(7)^W$S^{Ci:S#^WfcJ6®^'8B»^^tr. 



( 114 ) #m003-5 14227 

[0 3401 

fflt"?>il<!:»3J;oT^SS^tlS (1994 Pierce Chemical Company catalog, tech 

nical section on cross-! iniiers, pages 155-200 tBM^fCj; <9*§^lffl 

[0 3 4 1] 

^^n^h(Di!\trji\^\ iffmut-^j-^-it, 4?u'jv>7k^wd?'j75y^ 

'J v><i:i^>/l'iS'5>S5*rc«7XA-5=^^>|g<h<7)^m^i4:> >Jv>t77- 
[0 3 4 21 
[0 3 4 31 



( IIS ) 



4$S2003-S 14227 



{C cfc 0 . Ik^M t^g-^ L^§S 2 *m^iE®K^$:J^J«$ -a-T fe<fc t/i. 
[0 344] 

[0 34 5] 

^) xx^-r^z.ti)^-pimx$>^o 

[0 3461 

^HH'J>®?^. ;J?'J/5— tfSEiajRJC (PCR) iz^V, l^JfifS^ 
*^OiS?l^«<gfil|iLfc?^U*5^H(C^*U-«:fr^# (lolerale) T^-Sd.!:*^^ 

J <D<ii;K*3j;Dcs6<-gi5'j >(g?xxx;K7)#«f«. mm-r^mf&^(Dm'^^^ 
»mt-t^mmizj;:iom^^n^z.th$>o. ^nui^;ith$>^. Ltzf)^ox 
. :i(Dmmx'(Diffmuimit>^^i^7t^['(D^m^rz\t^jn'^-7.izn-r?>h(Dx 

[0 3 4 7] 



( 116 ) 



4$%2003-SI4227 



m6AiiJ:X^6B\Z-f&mzmiiiLtz^oiZ, Z.niE>(DET 

[0 34 81 

mtLT. J:r)l^m\Z&i.T\zmm-t^^o\Z. ETU^^t5Jii7U:i-^\'^ 

mit(D?^^. M^ii. mffiimmizmmm^zmt^ctftiuimT&^. c<Dmm 
^^ffsmmcD^mzm^it. ^n^mtmzmmr^^tffix'^^. ^©.t^tc 
muiz7yt^m'^t^(D^^iz/\^^>j y^xr^ctopimuf^ i 

CO 3 4 9} 

ETMtt#'Ji7;i/-hiJ>;^-fC=t)|^)^{3#J!)P$-a:5::<h;>J<TirS. ifiJx.«, 7 

yt-(m'^i^<Di&^iz/\-( ^^j xt^m^-yo--:rm^. m^it. mi^^ 
iz. ^rz\t±mii^um6R\zmwL<Dm&ii&mizimi^tzETMi)m&Lxh^ 
::n^(DETMit~m(Dmm\z^\>^xn=f-Bmiikiinz^miyXh^<, 

ICiiV^T. 06A*5j;t^6BtC0jKL/t^o{C. Mi^^izMii^^ittzE 

Tu^t-'^-r^mmmmmm-fo-zfizmw^^ t'u y< x-r^J^^c«. irti 
ETUim^wnz^iiium^^^m\th$>^o 



( 117 ) 



4$S2003-5I42Z7 



[03 5 0] 

m&t^mz^WLTTj)myt^^ti}^$>^o fi^KLx. -mz, ^^<de 
i:uffim(r>f\^-f^)3^^x\zm\'^^n^t^, mty^^ij^-XA- 1 ->;^7^A 

mt. ifr&t^^ ^ ^'^^^^iz/s^zfu y^XLx^m^Rft-mm^'pim 
tu^^oizi-^u^r^^m^t^^txib^, 

CO 3 5 1] 

rztb\zim^n^. $fSL0i^M^m{c*3t.iT. mmm^mtmmx$><o. mm 

, y/ADNA, cDNA. mRNAt r RNAS^tTRNA. ^-OfOlTftoT 

'^>m-^f)mif)^x'$>^^^oiz. mmmmmit^('<mm^iuiom^. m^a 
, ^nitjio-x^rmmmmp^iz. -rut>-^, <!:«9t)tt. M-7^s^ctimRNA 

WT'^TSfcttgR^i-, ^7X5 K*fcttyyADNA<7)3iiJ|iS7^y/>hrtt3'& 



( 118 ) 



1$S2003-S14227 



i^LTOiTfe. iHnxuTfecttio r^ij *3ctc/ r^2j t\^^^mmM&^M 

^]W5' -3' ;&|fn{C§ILT» gB?U(0;&r^Sf^4-rs::<i:<£.1ii*-rst>©-C«?5: 
(0 3 5 21 

[0 3 5 33 

mmmt-^^m-:fo-zf(D/\^-/*jy^if—>3>ffii^z.?>^o{z-r^. Ttc 

;)<®/>® A-f U ^^'f -l?- 3 >*fl=TTt>A< :/'J ^-f -fef- 3 >/><iE C e>a: 

sf>\zmmMm\z-[-'^izmm&jx$>^ c t ^^i*-r-5. 

[0 3 54] 



( 119 ) 



4$a2003-514227 



Sliyn-y, 5 0^j:l/iL2 0 0~3 0 0p?i7U:i-5'H©g$<Dt)Oi& 

[0 3 5 5] 

:ge[*J;atiaM©XK'J>vx>j^-^fl=Jit'T*5 Maniatis el al 

Molecular Cloning: A Laboralory Manual, 2nd Edition. 1989, and Short 
Protocols in Molecular Biology, ed. Ausubel, et al. (HiftHJ^ldct 

X^-e-^. ;KifO/Wyua^'r-fef->'3><DpiHBtt>fcSiJZ^*nijssen, Techn 
Iques in Biochemistry and Molecular Biology— Hybridization with Nucleic 
Acid Probes, "Overview of principles of hybridization and the strategy 
of nucleic acid assays" (1993) ~BiZ. X N U >>'x > 

Mmizfi^jzoizm^r^o Tm\t{'^sf>rz^*>^m. pH^^zfrntmrnx-) 
. mmzmm£^a--:f05o%^^. n^m-^mmRmiz/uzf^jy^xr 

i^jgffi;5<*«ji. o^hhu-^A-f jj->«TT*o, mmmz\tm 0 . 0 1 u^"^ 
imzj:-DX'b^mx^h. 

[0 3 5 6] 



( 120 ) 



#^2003-514227 



vx>>'-^f!|^$«gfflLTt)J:li ; Manialis and Ausubel. mJHi, *3«tCJt Tijss 
en. g^m. 

[0 3 5 7] 

t)^PNA$:ffl<,iTfe^t>0^-5. $6(3. ^«$g^<D^(I©/W ^'J ^J^^-fcT- 
[0 3 5 8] 

xAlCtt30(D^<y/>«*S : (1) ^fi*Jffi3?>J^nS{t:*^ETMT'^il$nSJ' 
XxA (^4 A. 5 A. 5B;JoJ;aC5D#Bg ; -HSWlliKS^xJ^xAlCOlriTW 

ot.>T«i§i4Cfcj;oJ4H. ^bx$mm^mi*^<Dmmmiz'z>\^^xitm6 A, e 
«®4c. 5E. 5Fi5j:U5G, ^Lx$mmm^'&^t^<DR^m-D^^x\m 

6C#ji) . 

[0 3 5 9] 

mmmmiz-D^^ximsmmo hmya-zr(DP^i:mm-r^^^\zit. ^mi^j 
mmizpiLjL--^f£mm:fo-7^h^ct/)^£'>^x$>^ ■,tts.t>-^, m« 
:i--^tmm-^u-':f^'^t5^o\zmWiLts.nn\-s.ti.^u\i\ $>^\.^t. mm. 



( 121 ) 



^$2003-514227 



^"^mtr^o ^mmw&i yo-y«-fis:W{3gi4c. sc. se. sg^j: 

[0 3 6 0] 

m:sM^4mmmM^^mz-D\,^xhmm-r?>ctti^r€?>. m^\t. 
f>^£>^ii't^tt\z\t. mmw&'j:fs>\'^mnvxh^\,\ mx^i. m&B^z 

[0 3 6 1] 

Tjt, ^nw. m^it^nft:fj)U7f->m:^7.y')U'&m^^x. mws.E(r>^'^^)i^y 

)'\zn^-^^i)'^^tz\mLmnzt^(r>-'m.7^yt^^^-^^, :iM^mm(r>tm 
\tii^mwL^x^^x$) ^t^^om}^^ti*>. $ e» \z-m.7)v^)V7 5 > <h stsf 

a6s ; *ffl!hm5B5. 6 2 0. 8 5 o^¥#!Ki. zm^^<Dmm±iz&:my3m (-f 

[0 3 6 2] 



( 122 ) «S2003-SI4227 

[0 3 6 3] 
[0 3 6 4] 

[0 3 6 5] 



( 123 ) 



1$a2003-Si4227 



[0 3 6 6] 
[0 3 6 71 

u i7;i.- h ij yii-i^tz\vmwm imwm^m&o^mz^^'ir^ii 
^\z. ^fz. iEL^^:^\^tt£^j:oizmu-^ti^, :initmMiz-^mz^Lrz 
j:o\z. mmw^rcit&mii.^v:^-7~^ifr^^miz^^mmr^z.ti)^T^ 

^iE>\z. ^mmf)msb^r$>^oj:oiz, ^&o«iS[yp-ytt. mmz^o 
-zf(D5' -3' :^\^timtji^m'^x'$>^msDizm\iiLrzJ:ots.miKx\ 

^Ct/}^X't^o 
[0 3 6 8] 

mmm-ya-y^^mm-:fa--:/\zj:<o^Mmizm-&r^f}^. £^-rtfc'£' 

iffiia«^(CETM^t)oT<-2>. <(W.C^^»C*iliT«. m<^MiS^P-^Sr)B 

s-fcC-5^iai7'P-yt3irxi;TS/j:o?#5cfc9fcigti-r5. ^o^*, $^y:j-;KD 
mmt)m^^^^. 't(Dmmm^<D^M-fa--:f^i^n^ti(Di^mmmiz^'^L 



( 124 ) 



^£2003-514227 



Li^©Tcfentf. mm-:^o-zr(Dmmiz-D\i^x-iistmizrizmmLrzJio\z. m 

[0 3 6 91 

±B(D^o\z, Z(DmMiziii,^xii-flSt\z. lyX7-h.<f)m^t.^^i^u--:f(D 

[0 3 7 01 

fiFji^si«i{c43(.iT> m^-:fu--:r\tm\m\z^mm^\\z;\^-:r^) y^x^^t 
m^t>inzmm^M.tiitz-rffi. :in\mm<Dmmtm\z^\'^Tm (rt#bs) fc- 

«W»'«SliS Lfe J: -5 IC, +»• > H < -y ^^/N'T yj ^^-f If- a >7 ■fe'f »3 1 0 

mm^ft\ifsim6^izi^'^r?>. mmzfn-zfit. «F$L<ttsi!iyp-y®^^ 
tifijffl Lt#^itii«fi«)#S[WJgiiffia?>j*#tj<7)-c, mm^mfi'>cfi-)\^*^mMizm 

j:U:^mm'mzBm(Di(^tii:^m\t. ^nmz^^(Dmm/\^-:^')y-(-i^—>3 > 
izj:^\^^-rm^<D-M^. m?Lit> mmi:mmmmz^'^r^:^^x. ^rzit^m 
ti^ 1 -Dui-oi^mzm^b. -€-n*<;*:viT©«i{3$s^-rsiJ-> H-f -y^/w ^ u 

[0 3 7 1 ] 



( I2S ) 



^S2003-S14227 



<i:sc«b*<Ti?s ^^iLi^^m. m^vz±<^mm. sfc«ii«@iB3?»jo 

o 

[0 3 7 2] 
[0 3 7 3] 

\zmmxib^'^\'^u--zfm\^w^^ts^ sse) , ^tz\t.^n 
\z-m.mzim^xhm.\^'7^^-^-t^ mTct. ig5F*5j;z/5G) . wig 

[0 3 7 41 

/\^:f'jy^Xt^J:oizmm^rLtz-4^^m(r>zfa-y6m (-tUtD-^. zfa- 



( 126 ) 



1$S20D3-5I4227 



[0 3 7 51 

;^ X A © 2 *^gB^J 5 «, 7 1! >filig*<^W0?¥aET-CW*iJ t e» ^ t > J; 
[0 3 7 6] 

1 m^tum-zn-zfrn^mmm i gu^-^^trm 2 gu^srw-rs. ^40 

[0 3 7 7] 



( 127 ) 



^£2003-514227 



[0 3 7 81 

i^^\z/\^-y'jy^xt^. z.n\t r-^w^j:j mm^n-y. -r^cfc-^, m 

'<^rmu^m&jtmzmmLn^mmzrn-^<Dmm^^mtr^rztb\ztiot> 

mm. w, 1 1 ^^mm-fu-zfof^ i ss^^sach h /ofingwtw 
nm^x$>^o mMW&-fu--zf\t^^tz, mmi.n<D-mz%mm\znm^x& 

owissffl-c&s. r^ij *j«fcc; r^2j tu^ffligtt^WS/itt:^o-:/i!3^j 

(7)5' -3' l^mzmLX. gB^J(7);^|S]^#^t--5C<!:^&.«-r'5t>®-C«^Cli 

. *Wii3iis-ettffi:a:±, ■/n-zrmm<Dm^^--fiik\zp.i)^<^^\z^^tctt-r^ 

e 

[0 3 7 9] 



( 128 ) 
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2 ■D(ommw^zra-zf(D:/-)i^mm-r^f)^. ^<D±mimm^m(Dm^\z^ 

[0 3 8 0] 

jifj:^^{C;feV»Ttt, m 5 GJCJSai L. *fc*H1#ffm 5.6 8 1. 6 9 7^ 

gs^{3A< y u XL. m 1 «^ii#syo-y0m 2 agi>«ii«B7'D-::/o^ 

o-:/(Dm2yo-yg23rij{::A<yij^xfx-rs„ c:ne>«jK^«iig«. $)^m 

(0 3 8 11 

^^{i, ^m^y)^mi!t>i>'e$>^^j:oiz. mwa^^zfo-zritTmo^oiz, 

ifiigigtiyD-ytJ; 0 fctf y uii*B:/p-y tfflSf^ffl-rs pI^ttTit^^ 
[0 3 8 2] 

[0 3 8 3] 

icmfmmmtit. TBizj:mL<mm-r^^oiz, mmzfa-zfomimy 
izf&'^^it^fztbiz. mm^tzimmzmm-r^mn^M^t^. *?*l<«. 
mm-fn-zfiti(rmumm&9'i=^'^/vxiiv. «'SL<tt*fi3^ct^Lj^i 000 



( 129 ) 



4$S2003-5I4Z27 



[0 3 8 4] 
[0 3 8 5] 

ffji?ili«|{w*iV^Ttt. ^I^ffli^ffms. 1 2 4.246^ (aiJft?^*f-J:0*W 

ms. 6 3 5,3 5 2^*J;t;f^5, 1 24.24 6^{C3B-®$nTt^SJ:^{C. ii 
[0 3 8 6] 

JiF)g?5:Sl^t3iJtiT. fiE|Rt>cii«ByD-7'ti, j|effl1#B^^5. 1 7 5,2 7 0 ( 



( 130 ) 
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(0 3 8 7] 
[0 38 8] 

mii^-fu-zfifi'^^^^xw^^nx. ^^\z-fu-fi)^m'^x^^^o\z-^^mi^ 

[0 3 8 9] 
[0 3 9 01 

)®^zfu-zf(ovkmm^u\iit^it\mmzmy'\ mA^-^miz-i-^mn^f^ 

■:r<D'^\^'j^[znmMmmx$>^. $>^^^t. mmwBi-:^^-^^^^^^*^ 
. z.n\tm^m\\z^^r^w.iimt.. m%%-:fu--:fm.\ WTy\zi^'^t^m 

[0 3 9 1] 



( 131 ) 
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0-3 0 0 0 ^ K i:^tS. 

[0 3 9 2] 

&.Tizmm-r^Kmt. aa#*<^«)ST*5 ^ j; o izi^^u:^mxmt&r?> 

ctfi^xt^o ^€-^^mmizm^xh^^^L. HiiMm^xmm\zm^x 

[0 3 9 3] 

iii^fl^jni^ijp^n^) , '^\<^x. mi'^mtmmM\z^^^^tz^(r>m^\zm 
't-im^i^t:i^m-r^. miz-D\,^x\tTm\z%mizmmt^/)^. M:^(D^mit 

[0 3 9 4] 



( 132 ) 
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m'^Lrn^mmzfa-zfimo^mn/vi^T.iz^'ommii^^^^r^^Ltii^vt^ 
mLt<i.^^^^izm^t?>. 

[0 3 9 51 

iJiiT. m6^^^mt:kj&m(Dm^^&nLx^^^. tn.t>^. m^<jym'^\zi6 
iiiiiyo-y«;5fg$n, i^#s^^(Di^'>icigSo mx\i. pna 

CO 3 9 6] 

mtx\t. wMzfu- zfiimmzfu -^-mm^m^^^^w^mmz^n, $ -e-s 
\z-v'/^ttjEnM^^m-t^, ^n\m^tLxm^mm^^w^mm\z^\^{i\ii 
^zt.\zti.^i)\ {mmmzw^Ltz^m. -rtnty^. moitmitmm^n^. 

:inm^t\zMm<D{mmim^w-^.-r^m€iiz-4imx'$,^ : m^it. mfrnt^f^/i^ 

[0 3 9 7) 

iff-mrmmtziii^x, m^mmtmmzmnMiWuz^ ommmmizmm^n 



( 133 ) 



i|#S2003-5l42Z7 



T'fi^ < <o«-&/\< u y-f -t- -> 3 >ii^«^ t V i 3 ) ^ jgfiK-r :i t fc <t 0 n 

TttSe.&Sffi^yp-^^&^iJfflL. ^Wg2^J®-gP«i:m2}illl#g7'o-:/© 

[0 3 9 81 
[0 3 9 9] 

[0 4 0 0) 

mizm^it^n^t. mi(Dumo)W^mt-m\z. '^m^f)mtb^i!$>^o^o 
iz. imu±<7)^^xmizj:iomm^n^. ^KDmmzni^^x. mmumm^m 
i¥.t\ziSi^^Mn!mm^$>^, mwimmf)mmizm^:^nts.\>^m^. ^^mzf 

ti.t>fb. mi^(r>^^w-w.^) ^m\t^:Lt\z^^%mr^z.tii^-(!^^-h^. ^ 

[0 4 0 1] 



( 134 ) 
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[040 21 

[0 4 0 31 

[0 4 0 41 
[0 4 0 51 

-mmzii^^x. mm-^u-zf(D^ 1 z^u-zfmmwmm\z/\-( y-r 
XL, /\^ zf^) XLx^^fi\i^im-fu-':r^m^ir^o nm, iptrntsmmx 

/N< y< -bf- >{; J: 0 H^it-r o-ytc/x-f y 

e 

[04 0 6] 



( 135 ) 
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[040 7] 
[0 4 0 8J 

:^^m\tz<Dj:oizmmmmti^mzfa-z^^mnmz'^A,vi^^7yt^m 

[0 4 0 9] 

urn. ^)\^A7^mm, mmm. ij^hni^y^^m^pu. ^mmtm^ta 

[0 4 10] 

zn^<Dny^—9-\t. 5feB|i|^-^m5. 6 8 1.6 9 7 ^tC-Jg6«ltC«lltt$n 

-5, C(D=l;e){C. hU >vx>v-;5Vi■iV^^f^T-'«•r'S)(D7J<E{ 

(0 4 111 



( 136 ) 
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:/tmmizmxx'b^^K Mm(ou,mit9t^f^^L, ^*:uT^iiiyo-ys:^in 

CO 4 1 21 

-mmziii^^xit, mmmn(Dmu^^^iz^rL^'nmmmiz^m^x$>^^ 

(04 13] 

m^^^j^-7-(^:h=.xi.-2)^^tsmmmm<Dyimmz^rzimiii^n-:f 
(Di&mmzimr?>j:o\z&m^ti^. c(dj:^\z. ^;<j-xa-2-> 

TM<D^iz^.^(Dmf^i^^^UiX^t, E TM;i<^afi{c?SB.1fi<)»cia<^-rs :itt 

^Ztn^X't^. 

(0 4 14] 



( 137 ) 
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[0 4 151 

[0 4 16] 

^%mommi\t. -mz. -jui^^w. s. s. n. o 8/7 4 3. 79 

8, 0 8/873, 978. 08/911. 085, 0 8/911. 085.* 

ctrjjpcT US97/200 1 A{z.n^■t^x\tWimmm\z^*):^mm^<^— 
^t■t^)\zmm(r>^'D\z. -mz^^wtxm.^ayism^mmLX'^^-t^o s 
m^\zu^ibti^^o\z. ymzWLm(r>^<(r>i5m\t. 'j7i^-x-'j>m±m<£: 
^tsmm\zm-t^> vfi^Ltitfi^. ±.mzi!moi^^\,z. ^<mmim.'mM 
^m^<^i)^t^m\z^^if--7.^tz\tn>^^'^^u\.^o ;in^<© 
•mmmzii\.^x, mm'pm(o^m.x(om't\zm\.x. i^^a. im\z^m\.x 
, '^m^\zm^i^n^^o\zno. vt-^x. ^^\t^^hi.m<D^mw. 
^x. yu\zum.o^o{z. ^tz\-t'Pti Am^mti-^oi^t^xnoziiL-ffix^^ 

o 

[0 4 17] 

\Z^^'^LtzBMf!L^ U r/T-^. ? ^ l^;t -> H LXmi&Zfo-zf^m 

, *uT. ^^>ife®tt^uzf-7-<&^ijnL. m^^xmmzf&^r^, $>^\,^t 

n-'fX^^Xfjii^^tt, tff^^L\,^Zt/)^$>^. 
[0 4 18] 



( 138 ) 
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[04 191 

^$-W0 9 8/2 0 1 6 2. PCT/US 9 8/1 2 4 3 0, PCT/US98 
/1 2 0 8 2. PCT/US 9 9/0 1 7 0 5. P CT/U S 9 9 /O 1 7 0 3 
H^UU. S.S.N. 0 9/1 3 5. 1 8 3, 6 0/1 0 5, 8 7 5,*«tJ/0 
9/2 9 5.6 9 lOSSitl^L, cn^^TaffiiftW^tCct O:*:^^^©-^? 

[0 4 2 0] 
[04 2 1] 

[0 4 2 21 

*^Ci«> PCT US9 7/2 0 0 1 4T-«SW{Cfiaife<Di:*J0. i^^ttU 

jj^-x-'j >mzm(o^) >^g^^^•r•5. 

[0 4 2 31 



( 139 ) 
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[0 4 2 4] 

[0 4 2 51 

^i^UafSL^i^iCiH. Oligonucleotide Synthesis: A Practical Approach, IR 
L Press, Oxford, UK 1984: Eckstein) {C«t 0. #fiLTti'5:tU rf^i^ U^t^ 

[0 4 2 6] 

^rn^H:. ^mLT^^^:t'Jzfy^^l^^^miZ. fii^DNA;|;u^7— tfK 
T4DNA;j;'J^5— fef, T 7 DNAtI^U ^t^— if, Taq DNAt^U/^- 
•if. j^e¥^S*5cl;aCRNA7j?U;<7-izi&fflti-57^j:i\ ^^PWP'cC^i-^^tl^S 

x^^U*^x;|/h7>X7x7-tf*€gfflL#5. (Ratliff. Terminal deoxy 
nucleotidyltransferase. In The Enzymes, Vol. 14A. P. D. Boyer ed, pp 105- 
118. Academic Press, San Diego, CA 1981). t¥oT, ^f^mit. ik^l^-^Lfz 

[04 2 7] 
[^fc4 2] 



( 140 ) 
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[04 2 81 

Ub4 3] 



^ig4 3 




[04 2 9] 
[0 4 3 01 



( 141 ) 
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DMT) T«a ^(/^T 2-1^7 /X\-=)r'y-\i7.- ->W 7 T'd tfJPT = y tJ^ 
ll^t3|g«6e>n-5J;-9{r^fflU#S. Gait mfai: Caruthers. Science 230: 281 

(1985) #83. m:^ ti>mmm7^iz^'o^mmm(o-^t-r^. 

[0 4 3 1] 
[0 4 3 2] 

. «^D-y«. ■^mmm-vmt\.tz^^\z, m±0MT'ETM$:a^$ 



( 142 ) 
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[04 3 3] 

*WaBS*5J;lKPCTi;^MW0 9 5/1 5 9 7 lt3|B@(7)J:-5»c:, 7^/- 

fro. i*:^iT% ififi^tUT. m^ii^m^^><Dm'^(Drztb(Dm^itm^&:^ 

CO 4 3 4] 

->'XXx;U|g<H^*:S:fiefflLTfTt>nTfccfc<(-j&tw, P CTil^MWO 9 5/1 5 
9 7 1#fii) . SAcJiPCT US 9 7/2 0 0 1 4fCieiK©'b©<!:|^«l©:^rte 

[0 4 3 5] 
(04 3 6] 



( 143 ) 
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<DJ:oiz. /^oy>^kM*fi6fflLT^^l^L^§-5 Tzalis et al.. Tet 

rahedron Lett. 36(34): 6017-6020 (1995); Tzalis el al., Telrahedron Lelt 
. 36(2): 3489-3490 (1995): iJiC^zalis el al., Chem. Comnuni cat ions (fe 

m^) i996#s8. ±xtiiStim^^\zj:Ki:i^mmm<D-^tt^, ^tz. m^^oyr 

[04 3 7] 

^ti-, 'A\'^x\ m^^m^^>ii^Tf9Mo<D^''W.i.m&i^t:^^mx^^<D^o 
wt^con^wtizmmt^o 

[04 3 8] 

**:$/!:«e^i4:t'jif-7-cDii-rn*^) ^"^iiTiiigLfce.. i^mo>t!-^m 

l3ie®«)J:-5l3. IS^U>*-«-llS:{C*« Taj 'J >A-<i:^tlcSS!iiSn. m 
ffi'v®ft^«:{Eji-r5. 2|5:iiffl(Difi«ia)fc*fC, 8KI|-#J^^«*WIS^i:*^;5: 

•r. 

[0 4 3 9] 



( 144 ) 



^. Greene el al., HutB. 
[0 4 4 0] 

U ;PX5^;i.S*<8KM0^f3^j!lI$ns cfc p;S:^#TT^/5!l{3-a-5 ;i tic J; Dfr 
■5. 

[0 4 4 11 
[0 4 4 2] 



( 145 ) 
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[0443] 

[0444J 

[0 4 4 5] 

<DmmtmMf>^m\:^x'$>o, ep-^. ^mm--^(Df^'^\zmn^.^^mmr^mx' 
$>^, mmiz^^^'^vrz&m^7t-')zi^--\zmxx. mm^-^tsmnsi^'^. '> 
u<th5-:)(o:^m(D—DX'rj.vm^: ii)mm(Dmm. m<f^'^*j>:fj — m 

: (3)mmt^^')>ti — mmm^i^commmixi ; (4)^^rmm(onmizm 
Lfzmm^x'^j Lx^^i>im') >;^-^^Mi(Dj^fi)c( i , 2 ^rdtsm^r 
tifi^^mmtrz) ; ^rzit(5mm^mzmi.rz'^m^xmjLx^^^i^m')> 

^izmit^nfs.^K mtLxit. !ff^Li'>-jjm(i)^m^^rz^mm±(Dim(Dm 

[0 4 4 6] 

ttf^v^^mmmmiziii^^x. mwtit^-:f=f\'^m^rzimmi^x'$>^. z.(d% 
mmmzii\,^x. -J^mmt. '>ts.< th-z><D^^^&^LtzETu^tz\tm^'} 



( 146 ) 
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yij-^^r^'^y^iimm^mm-r^o itf^v^^mmmm\z^^^T. cine® 

S^ro&Sriei^LTtNielsen et al., Cheni. Soc. Rev. 1997, page 73 #Bq, m 

■vu^^ct^M^r^. ^mmmm^ztii^x, m^mmi^^^:i~y h<Dmm 
^tzitmizm-^^^, ^m^(D{mit, :^mmmizmm(oj:o\z. ^tzit:sc 
mij^^^mo^oiznoo ^^^mmizmiiab. z.ni:k\,^x^^mmm 

iz. PNA'^^RfB^(D^^iZ!iS'^u^o\z^m^nxi^^^^\ -a^^n-Sct^ 
izmmmt^nxi^^c mmoy^mnjiz^mmmt^pcT US97/200 

CO 4 4 7] 

iff^i^mmmmizi5\,^x. gi5^ttPNA^g«:«)±^fr*w«s^-rs. 

-mmuft>n^^\ i^rzit2iiL(D^m. ^rzitrnm^^^mizf^'^^it^Ys. 
^hmmizmmmi*. !tT^bl^mmmm^zi5[,^x, aj^^^. a-^^m^tc* 

(0 4 4 8} 

LTIri^PNAmiC^^^-fr^S. 
[0 4 4 9] 



( 147 ) 
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SitLfc^^Wi^^Si;5>*W-r^ma#:itya--y h^. Will et al.. Tetrahe 
dron 51(44): 12069-12082 (l995)*5j:Z/Vanderlaan el al.. Tell. Let. 38: 2 

249-2252 (1987) (m:^th-^(o±i^^tiimm^siz^o^mmm(o~mt-r^) 

[04 5 0] 
[0 4 5 1] 

xo) mm it. it^<^(D^tii^p]mizT^fzi!bizi^^Ltz^mm^ii. 7< 

mm\t. ^Moy&mxit^mz^-^Lm^. jd^t 

©^^S-OSiif^, Lukhlanov et al., Nucl. Acids. Res. 24(4): 683 

(1996)*5J:C^Tabone et al.. Biochem. 33: 375 (1994)#.B8. m:^thliiM^ 

[0 4 5 2] 

-M.mt^Mt. m^mt-^mmm\zmm<oj:oiz. ^S'<izmm^tir^m 
^ti5. mz. ^^mcDm^mit. mm^^i^mAmzmmmmm)m<Df^'^ 

[0 4 5 3] 



( 148 ) 
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1 0 0.00 0, *J«taC#tC*fSL<tti^l 0)5»eiS«I1 0.0 00T*S. 
[04 54] 

[0 4 5 5] 

•fe >*WS E TMTab^. 
[04 5 6] 

^mmcDm.n^tz^m^^tLxm^'^^. -iSLm\zM. saio et ai.. buii. c 

hem. Soc. Jpn 66: 1032 (1993); Uosaki et al.. Eleclrochimica Acta 36: 17 
99 (I99l):and Alleaan et al.. J. Phys. Chem. 100: 17050 (1996) (dn^T 

^x^'jAmmmz^^o-J^mm^oy-^ft^) 

[0 4 5 7] 

jtTs LVi^i£Si^{c:ii(.iT. mm^(r>Ktinri-mti^wfB:M<Dm^\zm^^ibn 



( 149 ) 
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©uK-v^xm-a^rW-rs. si^ot. ^2 o omvsfctt-?-niu±(DmEEfc:*5ii 
• s^oiistt, mm&7im<Di&m<Dmm-t3it>%mmM7imtETM 

[0 4 5 8] 
[0 4 5 91 

mm-^L^^mmmmizii[>^x. xtjm'i^mt. ^usT^o-yETMctofei^ 

K y i';^m€rWT'5. ETMOU K y i^X^^ict 0 t)(£OimJE. f ^t)"^ 2 0 
0-7 2 OmV{C43V>T«. /-;K01/ ^;^iifii:«fc'9 t>et'>(DT 

, ETMtt;i.5y-;um^iKj6^^m^'*Stt-5C:.i:*<Tt3a:U. L*^L. ^PS/ 

-;KD^K-y^xm<ii*>5:«'ena±T. y -)mETMizm'¥-i:&mL. 



( ISO ) 
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[0460] 

el aL.Analytica Chemica Ada 284:345(1993) ^M). ETM/S^e^^'vwm 
tt^{*:±<D E T MJCfli^Se^-r -5 1 0>^\Z J; (3 5 / tlS 

L;5:ii^^) t, )i2./--MmWizm\:^titji\^^T. 

(om^\t. mmizm^^^?L^ETU(Dmtj\zoh^x(Dmmmfs.mi^tf3i^, $ 

[046 1] 
[04 6 2] 

IS. 3/\*;l/hi'-fe->^A/»W-StliETMT*-5. 
[04 6 3] 

^m<Dmm(DETu<Dmm. m^<D:^m\zj:^xmiii-r^:it^^x^^. it 



( 151 ) 
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h(7)-^itf3ii^^f}^, 7>'^o^h'j-. ^ju^/h'j-, +vA'>'^>7., 
Sctt#&. □•7:i?-f>tt. y-ov^-m iW^T.. fli/tx. A*>K/t 

[0 4 6 4] 

^^TM7i^mtmitVtm<Dm\Z^ibn^. mx\t. Fabbrizzl el al.,Chein.Soc. 
Rev. 1995 ppl92-202 ^mm<DZtc iin^Offiatt. ^^^ms^^^^-^it^M 

CO 4 6 5} 

tt^iz-Di^^x^mLrzT^xcDmmm^^^n^o «^SL(.im^#i-^^*5j;oc§^ 

#g4i:LTli<5. WSLti^iJtC, Ru (NH3) ^py^ctlXRu (bpy) z 

i m*<*^. ^mzj:-Dx^m^n?>mmt^^rz\t^^{^(D^i!)mm<D7^^^ h 

[0 4 6 6] 

{}t-4«^«i:S§*|c<!:Ol/K«yi7;^4«J<iO'igm. Ru (4. 7 -tf7i-Jl/2-7 

. z.<D\\L^m(r>L^mi.. Wlmim%ml^x^\z^^xMWi\zm-^■^^z.i:.1fix^^ 



( 152 ) 
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[0 4 6 7] 

o 

[0 4 6 8] 

Molecular DynainicA^e>IR3c$nTl>5Fluorlmager;ia:t*®^3E^7t*l 

mmi>mi^mmizm.Ajtzmmmt^^<oiiytim^-r^<Diz$mizmLri^?>. 
mizm^^T^^<Dm^^mya--/i^^xt^ztx'$>^, 

[0 4 6 9] 

l^f;^*5J;UfhUeeUv>m/><*^ Ouris. A., Balzani, V.. et al. Coo 
rd. Chem. Rev.. V.84, p. 85-277, 1988 #88) , $f S ^mm^M 

Ru (4. 7-e7x:nj|/2-7x:J->hD'J» 3?+. Ru (4, 4' -i?7x 
-JVZ, 2' -etru->*» 32+*Jj;ace^m7i<«-5 (Cummings el al., J. A 
m. Chem. Soc. 118:1949-1960(1996) #n8) . ffiJftW^fCj; 05|5:BJ?ail»(D-gl5<i: 

[0 4 7 0] 

o R u2Kbpy)37i<^'OETMW(.KC)/)^Tia^^5g->t{CSft^^^^!l(D^£T7i<^i#^ 

z.(ofmo)mm. ^m/\^ ^-r tr- ^ 3 >t;gc2B lt*? 0 . f!Bi)i/i?t^^is 

^WX^,mt^Z.tt)^X^^. (Blackburn, G.F. Clin. Chem. 37:1534-1539(1 
99l):*iJ:ZJt Juris el al., ifttS. #bb) . 
[0 4 7 1] 



( 153 } 
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6{ilE^$nsfc<DT?;itiA<, mfi¥Sft^«r, :i7-p^h'J- (m&$iJtJP^-p 
^I/^^K'J-, h'J-. Osteryoung Jg^«c7j^;U:$' / H U - 

[0 4 7 2] 

t^m (m mmt0m<Dm& mm^nrzuammmtimi'T) mm^n^ 

[0 4 7 31 
(04 7 4] 



( 154 ) 
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[0 4 7 5] 
[0 4 7 61 

0^L^^mmmmizi5\,^x. m^iRmit^mmm (do m^m^^xtt^tbibti 

m<^^Ztiz. mmi>^i^O)nmt^mMi. mXit. laviron el al. 
, J. Electroanal. Chem. 97:135(1979) *5 J; ZJ^ Laviron et al., J. Eleclroan 
al. Chem. 105:35(1979) (ttJiHlW^tCcfc O^Wan^CD-gBt-T-S) tt, MtC/h 

stiE^c (1 omvt^T) *5j:ucjtKW^Sc®^)-^^i^#, *q«an»{;^®^) 

[0 4 7 7] 

zn^<D-y7.y'A(0J:l,^=ty')\,tU^^mmEEmiSHt. C Connor et al.. J. 
Electroanal. Chem. 466(2) : 197-202 (\m) (tiiMm^izJ:ri^BMmm(D—^t 



< 155 ) »«200J-SM227 
i„=ZnfFN^ ■ . 51 



[0 4 7 8] 

I,{C)= "^^'^^"^ dV(t) 

2Rr(cosh(|^(V(t)-£,))*l) 

I pfi 7 7 ^ x-'litT'fe 0 . q ,iimn.mMX$>^. 
[0 4 7 9] 

i Ac= f (NernslH^) f (Ret) f (^SSS^) 
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[0 4 8 0] 

Cine s^mm^ii,i:i^w.mm^ittsxti -> cf±)v^nmt^ 

[0 4 8 1] 

-y*iiE«l;5::^|S]»Cl#SW{Ci^^L>S:<!:#«t<9t)» >t;-3^>;^fcffiii*^-r 

<Dmi]aiiJ:Wi'yi7^y'y>\^(D/^x^ mi^T^i mtif><^^n?>o mz, 

[04 8 2] 

^{Eof^MtLx^itr^o fmf&m^^i mmiiETMt(Dm(Dm^^m 

(Oi^Mt bx<D'>if-r)i(Dmt^M«Mt?>. ::<D^itit'>if±}mf6i1kiz'^^x 

mmt^o ^is»i£:§{c«, 1 &,±<Dm't^si.x<DSimmm. ^m'yyh, mm^ 

[0 4 8 3] 

(0'.ii-?fKWi]fifi^!^n§. ■^m'>7.Ti.h-miii^r^ns'mmizmm$ti^mf± 
\tmtLmi)mmtmii!i^x$>^, -ustmiz, -^^m:fjiix(Dmm\ziii'^x, ^ 

mmmitt^lmV- 1. l VTd&O. OmV-S O 0mV;5WSU<. 

0-5 0 OmV/><ffSL(r>. 35Sg^jfi^S:tti|s50. 0 IHz- 1 0 OKHzT 
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^0, ^1 OHz- 1 OMHz^<»SL<, *?J1 0 OHz - 2 OMHz^Ji^^cW 
[04 84] 

[04 8 5] 

o -rui^t,, D->-:f}i'tmnmmm^y-tyhm&\t, etm (ma, 7xd 
■ty^mi^^t, is§iti-«{co3&»^5oomv) (^^v^tt. mm&^c^y 

•>>K-r-5<!:. *f!i«@ttOA>e>- 5 0 OmVlrffl^l^n-5) <7)m^<b^wmfe 

TscDtcfflti ens. cntt-jigtc E TM(Dm^<t:^wm^7i>'e©^iaT*s. 

fflt^en-S. it»S:t>-t'y hm)E«*?I- 1 V;!i^e+ 1. 1 VT*0, *?J- 5 0 0 
mV;&^e>+8 0 OmVTjtMS L<. ^itl- 3 0 O^O^bSO 0 mV;!)^**#{cMS LU. 

[0 4 8 6] 

miLLrc'yXT-AiZiil^^X. ETM (fip-^^<fl<JgBJ^iJ»?^SE-r-5) 

mmr^(Diz, m-o)X:h'y^i-)\^^m\'^x-[-^x$>^. to:*-, m^o)Aii'>i/ 

[0 4 8 7] 

o 

[0488] 



( 1S8 ) 



omi^iii:hi^if±)u) . mmiimmmsf.xmrt. xxxA^iiLTCDn^eB 
(^mm^mu. m^m^±^<r£^, ^ihiz. m^a, ztnt. mmu^m<D$> 

[0 4 8 9] 

0^b\*'^mmmmizii\,^x. xj^-rAoso^tt. '>fSi<th2-D(DmmLrzm. 

(0 4 9 0] 

iff^v^^mmmmiz^if^x, ^mm't&mtm'^x$>?>. nmr^mmmzni,^ 

mmm^m-rttiitimmit-'mzmm'r^. l^^l. mmtETmznwn^ 

[0 4 9 11 

fflo^^. rut>-^. i^Mmm^^^^t'^^xETM^-^tsmmzra-zfo^w 

[04 9 2] 
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)V(r> mtb^Li ^fzit m^i X'&^o mm'p<Dm^^^'*j'v-ty3.t>t>\^\^ 

tit, mwj.mm^m^^u^^m^$>^^^\m^^^rzit^^±umm^m^^^m 
tti.t>-^mmf)mmizMmLmui^m^izmLi,^. rxizmmLtzj:oiz. 

mt^t. iu±(Dm'i&mmmx, mmo)^tE'^wmzf}^f)^t>iE>rmm^ 

[04 9 3J 

m^\t^tknmt. i - 2 o h zua<Dts:{'^Af}mm^x\ 1 0 - 1 0 0 k h z 
ui£<Dmi^mm^X'(Dmti-^ifi-)i'\zMr?>i!t:^^titmt^t. etmcd^s® 
^mizj:^mm^m'§<Dmm^^ro iff^L^^mmmMizni^x. miSLmi'^fj. 
<th2. ii?*L<«^5, ^iiz!if^L<it'>fs.<thmi om^^xm^^ 

[0494] 
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[049 5] 

^^t, mzii\,^xi^7.7'A/)mmi\:^ti^o 

[04 9 6] 

y^f^mx'^c^^mnmit-n&mz. my:cAhT>^7-mi^*jT>^ 

7\Z$>K). *55 0 7xAh7>'>^7-*fll 0 OV'f ^DT>^7*<*fSK, 
[0 4 9 7] 

<. 

[0 4 9 8] 

, mUk-Zo-yt E TM€r#ty|gW4#-S6<)7 «;/-bi'«^«:©#&{If1fW05t)<7)T 

tLX(D>'XT-A(DyTyy'-^>}d-y>X<Dmmz$,^o 7r ^x—f >e 

>t^-y>7.itmmm(D;vi^mm(D^>\:^-y>7.x'$,^, ^<(Dmw/vi 
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[0 4 9 9] 

[0 5 0 0] 

[0 5 0 11 

[0 5 0 2] 

[0 5 0 3] 
[0 5 0 4] 
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[0 5 0 5] 

"jfigtrs. i^^tc, ajiii^g^ii':7'r;i'X, hltv-i^hltv-i i^c: 

7 (clymidia) :fo=trXte<Z)ttWeSS5£t)«im-r#-5. 
[0 5 0 6] 

'J7^€:ig|||-r5cfc-5(c::/p— y$rx-9-V >-r'2), {BL> W^^f-'J7it. Salm 
onella, Campylobacter. Vibrio choierae, Leishmania, m^^(DE. CoIitS^. 
*3iZ>'U->*;j-;^7^y\'^x'J 7, ;i£©^i^tt»$^tf7)<-€-ne(ZlS^tt$n^c 

CO 5 0 7] 
[0 5 0 81 
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[0 5 0 9J 
[0 5 101 

r?>zti>ixt^. p cRit;i(D^otj:^mxsm<D:^mizmm^M, 

. $>^mmmmx\t. z(dp cRKmir^mm^mx^i^nxi'^?>j:oizvxm 

jg$n. 'A<^^x. m^fjmmtETut^'^ti^^^mom^mzm^. &m^^*j 

S*^0(.i-rn;5^T» e^Ht^ 'J t ,»: fet P C R ^I^M-TS. 

E TMs^wf-s p c R^f$.^(ommmfi!i<^t(oi^^\i. m^Bmiz^omiti^ 
n?>. g*i6<){c. ^ma^^'j^-^^Lxmmiz^^Lrcmmit. ETuxm^ 

itVrz^2:/^^-7-0mUHZj:O, PCRZfy^-^-oyimtr^^fz^o. # 

g^-a-st. ETM*>cfcac^^Wig^Lfcms<&wr-5 2*m^Sj*4i;s. cio 

[0 5 1 1 J 

(t.fzim<D:fa--f) t^^t^f^2^^. ^t^-r^, utiiz^o. imm 

[0 5 12] 
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[0 5 13] 

t^^JS6.^filTtt, *?J 1 0 X 1 0 m&CF. ttf^LKimi 0X1 omUT, J: 0 

*L<{i*5i ox 1 02pe<To5>w^tti$n«. utiitmmmmtu^^-^ 

[0 5 141 

/#/xa7'^-vi'XT*0 (Meade el al., Angw. Chein. Eng. Ed.. 34:352 ( 

i995)#!B) . m^i^^mti. f^i 0 okHz(DS^mmm^^amt-r^h(Dx$> 

^«6T*^i|?ft^T^0, mil 0 0 X 1 03^^/#(c3iL. ##fCii^(7)^}-T{C 
[0 5 1 5J 

-4^mmm'i'iz^\mLtz-r^x(Dmmxm\i, mmiz^K^^tn^o^^^^m'^ 
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[0 5 16] 

mmm 
nmmi 

mm±(o s Aum^ — let^m 

-irz\t$>^m<om(ommz7./'^yi'hv<immbrz^ m^miRmm^rz\t 
i5vxi^fz\ti^*) □ >^tz\t$>^mo{mw&\zmM.^ ^y+t t < \t.m.mM^ v 
w^w^^-^y^)\^ mm.miTST.nv^'i ^i^nmm^^^y^ 
)v (iim^ii5j:c/m^^'y+) m5\z-D\.^x. ^mtmym'k'^'^^'m.t^tz 
t>\z. m^t^izomzwkm^^i^x^ti.vinms.iiitiXi^, i^oA, ^^>, ^ 
^y/^y^7.7-y-^fz\%^y^}\/i^^<Q>^^7.nv^^^xmm^t.mz'i^ 

CO 5 1 7] 
(0 5 18] 

mmt\zm^^x. ^mm:^^msL^x^y^3.^-v-if^, ^^m^mmm 
;^£^T©^^BBT'S 0. o. 5 ~ 2. o 5 u tJi/OiSHTitsfc-iiswe^-s. ^mk 
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[0 5 19] 
[0 5 2 0] 

:^-)Vmm^A 0 0 wMi 1. OmMOr-Itt;^;. iSi\mm\t^^-)V^WiT>n 
A<!:^^-;^|&»l^^^<!:$:^^T-^rifc. DNAtf&IRSiltroJtfijia 1 0 : It 
1 : lOOPB^fC^O, iffSL<«l : iffji;a:j§«i«. xh^fcKP 

77> (THF) , T-bh-h'J^k v;*5^;l/:J^;i//.75 K (DMF) 

tcston^ct^fc-r^. ^s«ttni!^iaagsfcttii;5W3iSitiiaa!T5-'3 Q^fs\ 

"^(Ti^oyMmmmmm ( i o o ^ i . o mM) ^jn^s. 
^f^u^^^^^M.^X'-^^wmtm^-^n^^-Q (i o^7itiL2 4B#rBi) < 

[0 5 2 1] 

s AKn^fifew-fg^ffi-^TOjac*^ 6>o«fm 

viUiS^^: 1 aM<!i2 0 0 /xMOflUtr-S. C(7)*ttM«#K ©^i^, il€:^tr 
(*?J1M) *§M*^filifflLTfectli. #ftBi§}«£«^*-;H^fi(|iDNA<hLtf 
Lfi^':!— ;^^|R^>^^tS:^^T^iS. DN A<i:^&^S!ltOik«jlS 1 0 : It 
1 : 1 0®Pb1{C&0. <ffSU<ttl : 1 mS^®;5<^^{CS*3n-2>^S 
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[0 5 2 2] 

. 99%mm, Aldrich Ocm®S$»c^»r-r-S). isy-v'oif^r 

^mt, ^*l$r#4^,^:lA|^g (l/2mLroPCRX«y'^> • 

±>^/-- h)i't:mmLT^t^mt^tzfimLfzmi$i^m0st.-r^o ^^^om-^^m 
ML. PCR^a.-yiz^xbrzttiz, ^J^^-;^*^'JicgRja^^c^^gLT2 oxi 

L0mmzi9iALn^.t:^izt?>o ^m^B\Z. mm^^7i<. (4:3: 105H2 
O : HC 1 : HNO3) iZ2 Om^mif. 'A^^X7i^X+»izrr<, 
CO 5 2 3] 

mmit : pcR^i-ytf, mmm (oMPfs 3 3 wm^stz : 2 : 1 

DNA/H6/M4 4) 2 0 LS* P C R:/P -y ^±1? 5 CCIZ 5 ^)-ro1*nl^-r 

^^mm<-r^) . mmiz^-r. mmiPCR^3.-y\z^-rmz. oMPf 

2 0 0/tL®400/iM-M44Tl S^i^rnK >+i'>;- hf-S (^^W^<* 
, M4 4l»{CigiiaT5'/>|lfl*!tffiL. 'A^^X\ PCRZfay^±iZ 
m-it. HCLONG^Sl^Ag-rs, Vli<sR^M4 4}$JJi^/)^bI|X|l:lL. exSSCtZjg 

it. A-f y'j^'fif->'3>j^f)jjc2 Otf Li£AnrcPCR5^jL-y{cAn-5. a 
c vmmiz9ciL*>mm^ e x s s c <cji>tt-5, 

HCLONG : 6 5*C2' , -0. 3*0/8-4 Ot:, 4 0"C2' , +0. 3^/ 
s~55"C. 55'C2' . -0. 3^/8-3 CC, 30*C2' . +0.3t:/s 
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~35t:. 35t:2' . -0. 3t:/s~2 2t:. 
[0 5 2 4] 

mmiZ^t>7.(Dmm^'b'DFR-4(01 8" X2 4" X0.04 7" 
(General Electric) \zmm (Gerber files) iziiOiZ^iyft, 

*0HX>>5^>y-rS. ^liT, X-y5^>yLit/t:^;Hc:^iR?fiJ«:Wr54 0 0 

S# (9 9. 9 9%M^) 5:Bi!iOf=ttt5o ^A'^>iKCtt^(D|^{By{C{e!*^7£iiiW 
fiJtflRV;^^ (Probimer 52. Ciba-Geigy Co.) ^ttSTS. m^m^^mm^i^ 
'0\Z^mt^, its 2 5 O5i^O>01 4lS(D-fe>1t-m®<i:2j@©ck»3;'c#lri 

^t^^ntjisi-rs. :^^i-e, m,-^7.{7\\:n^Mzmm^^Ki^zm^^^xti. i 

(r>%m (ERCON R-4 14) 0-':^\zm^-f^. ^liT. /t^;i/*7;pr/ 
[0 5 2 5] 

. jKtSsfflaic^t. »«€:5u-Q*»c2i5i-5-n-?ni«'PBijtigr5, mmt:k 

DNArra'i?Sj«f(D3 0:>-y U >y h^UitJc?!^^ l 4(r4l<7)'sii<i-g-n-E-'tUCi|$-ti-'5. DN 
ArrtB^?{g«. 3 3 MM^*-;HtDNA. 3 3 wM2aX'y hG)7xx;|/7ir 
5"U>7-f-\' (H6) . a^UQxSSC (9 0 OmMifefb:*- H 'J 90m 
M^X>i?:^h'J':7A, pH7) w/l%h'JX5';|.75>'t'<Dl 6//M-M4 
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[0 5 2 6] 

om^mm-r^o mm^i^mizm^, 'j -q*{c 2 s-en-en 1 ij-^jsm 
DNA^mj§?K©3 o:hy u y h)mm=s: 1 4 iso^^-en-e'ti 

DNAWm^^tt. 3 3 tiU^^-MtDNA. 3 3uM2rL- yh 
0>yx=.)U7-t^\^>U^-V (H6) . ^^UexSSC (9 0 OmUmiti-h 
U^TA, 9 OmMi^X>ir:>-h'J'>A. pH 7) w/ 1 ?g N UX^;i/75 >4'<D 
1 6 aM'>>7'iz>- 1 -x>- 1 1 — f;H-U (x^u>i/ijzi-;i/) ( (h 
S-CH2),,-(OCH2CH2)3-OH) ^^tf. 3 fflOO^StCDN A 1 (5* 
-ACCATGGACACAGAT(CHp,5SH-3* ) ^mmm^SiT.T^y h- 
Ltzo 4li0l|SJC:ttDNA2 (5' TCATTGATGGTCTCTTTTA 

AC A (CHPigSH-s' ) ^mmm^7.tsyhLrz. 4m<onm\ZitDNA 

3 (5' CACAGTGGGGGGACATCAAGCAGCCATGCAAA 
(CH2),gSH-3' ) ^7.7f.yhLrz. 3j@©m®{C«DNA4 (5* -TG 
TGCAGTTGACGTGGAT(CH2),6SH-3' ) ^X^yhl^ft, «r 

w<o ^Wi^7-th-^'}ji^M4 4<D4 5x:m{zmmt^, 3o^?^. mw. 

[0 5 2 7J 
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SISSLfc. dW^Jffittl OnMODNAl^W (5' -TGTGC AGTTGAC 
GTGGATTGTTAAAAGAGACCATCAATGAGGAAGCTG 
CAGAATGGGATAGAGTCATCCAGT-3' ) (D- 9 9 8) . 
3 0 nU'^ifi-)U ' -fn-zf (D- 1 0 5 5)i5J:t/l 0 nm 5' -TCTAC 
AG(N6)C(N6)ATCTGTGTCCATGGT-3' (N6«PCT/U 
S 9 9/0 1 7 0 5®01 DfZ^$tlTVi-5 l^t'^ \i(0fJt^-X2' WtM 

[0 5 2 8] 

[it4 4] 

5'-{C23)«-N87.N87-N87-N87-ATC CAC 6TC AAC TGC ACA-3' (D- 1055) 

I I I I 
C23 C23 C23 C23 
C23 C23 C23 C23 
C23 C23 C23 C23 
C23 C23 C23 C23 

N8 7tt'J>y«|iaS^tr^^ft.^tT*S. C23ttPCT US99/0170 
50g|l FfC^^tlTtiS, 2 5%+7y> (Qiagen) jg^A'-;/ 7 7-AL, 4 
55mM-NaC10<. 195mM-NaCK 1 . OmM^;P;^7' h'S+lt-/ 

-)uiij:xfi 0 x^'!? '^mnti^ismm^. 2 5 o v-r^^^pu -y h)i(Dmfi!imm 
^:h-h')y'yiz&xL. 12 imuu ^ U ^^-f X$ 1 2 r/fi.m. /N-i- 

I^T^LiA^/c. 4aaD>y^/^'>;^iSiKS}}»ttzi>tr:i-y-DAQ;5^b<Diaijit^> 
-^tiJ:Ua y^^ ym^^ (SR830 Stanford Instruments) ;5^6032!«tIEi£i!£* 

7:/t'a. — (Labview) (National Instruments) €:ffiIti'sxfl|-U)i:a^Siy 
oy^AJCcfcOaif^Lfc. ^^-y^ttM- 1 0 OmViS 0 OmV (mMAe/ 
Ag/Cl#HgmS) TbIT, 2 5mV (5 OmV tT-^^Ji t!-:J7) . lOOOH 
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[0 5 2 9] 





I P 


nM^m I p 


DNAKBtt 2Fc) 


3 4 n A 


0.1 1 


DN A 2(liE'tti^> K-f ^y-k-f) 


2 1 8 n A 


0.7 


DNA3((i1±) 


0.3 n A 


0.00 1 


DNA4(IBtt-*^>'K4' 3/5^Ty-feW) 


3 1 7 n A 


1 



imic] la 1 AwfflijM^* ^r. 

[ma A] wmkm^m^-^mz^'^^^^vf-^L\<mmm'^^^^-^o 

[04 A] '»ims.M3:^Xlx-i(r>z^7.T-h^t&[h-^^, 
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[04 Bl ^mtS.^f'tJ-XA-KD'yXy'A^miii-r^. 

[04 C] nItg75:/;^7-XA- 1 roxXxA^fSm-r-S. 

[0 5 A] mwt^i3-xi.-2 0)mm^^r, 

(05 c] mmy^ti-xi.-2 0mm^^sr> 

[0 5D] ^®!;<;^j-XA-2<Z)li^$^-r. 

[05E] ^i!pt;<7-XA-2Wg8«*^f. 

[05 FJ iKiE/*-XA-2 0Si^&^"r. 

(0 5H] mm)<ij-XA-2(Dmm^7ik'ro 

[06 A] nIfig;'a:#m^pt*r:XA-2©SI«$JSm-r-5. 

[06 B] Bigg;a:img?>c*-XA-2«inii$jsai-r-5. 

[06 C] ^tliU$^mt^:h=.Xl.-2<r>Wimt:miiir^, 

[06D] oI^^C^^^®r/*-XA-2(DSI^=&JSiffit--5. 

[06 E] ^mu4mm)<:^-XM.-2(Dmm^i^iii-r^. 

[06 F] wrgg^c^f^^;t;<7i:XA-2©si«^jam-rs. 

[06 G] wJiB;iimi^^*-XA-2osii^$iiai-r-5. 

(06 Hj '^mmmm)<i3:^XA-2(Dmm^miii-r^, 

(0 7 A] m^:fa-:ft E TMf^^©oJ^;^^«5fi£=&fi1tB-rSo 

[0 7 31 ^^yD-y<hETMf^^(DpJtg;^j:t»/i£emtBT-g). 

[0 7 CI i^mz^o-zrtETMi^m(Dnimts.mj&^mtii-r^. 

(07 D] ^fllliyD-y<!:ETMM^(DpJfig;Jcl«fiE$«SHir-5. 

[0 7 E] mm-fn--:rtETMnm(o^mtmmm\tti-t?>, 

(08 B] fic^f5±g!E»|(D r^>fe-j **X*:^5y< h^ffll/^ ^iffcl^n? 
{3^&CDETM^&f^J!jnT5f^#ffi*0S^-r'5. 

(09 A] r^^ftj .^^i;i^^i^\i'^m\^^Tm^0ETMimmzmmiz 
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[011] ^«6j^^$nfcsAMjc. -mT^yx'mmitLfzmmtiiim 

[012] f^^W/i^T tf >«|jg$iStli-r S. 

[01 3 A] *jfgB>«0*^||]6£M^^ISJi5-r-2), 

[0 1 3 B] *^§g0*s^is^i«*sittj-r-5. 

[01 3 c] *lEwo*5^iSgal«6*^s^Jf -5. 

[0 1 3 D] *%w©*sii]Sg§i^^fsaj-r-5. 

[014] mmi(o^mmmt^, 

[01 5A] 2m@^XT-A(DnJtg/c£gag«:iS¥LTVi-5. 

[01 5 B] 2M>';^xA«Rjgg/j:gBg=&ja3|CUTlri5. 

[01 5 C] 2mi^'>Xy'A<DaSmtS:mm'S:m^LX^^^. 

[015D1 2mS>'XxA<7)nJtg;iB2ffi^&|S3f LT^^S. 

[01 5E] 2mmiyxf-A<D-^mmim^mwvx\>^?>o 

[0 1 5 F] 2W^7.7-M.(D^mumm^m^Lx\>^^. 

[015G] 2mmi^7.7'Ammfs.mm^m^Lx^^^> 

[01 6A] 01 5(DvXxAfC<Hfc>'XxA^«S¥-r-5. 

[01 6B] mi 5<D'>7.7-l.\zUtziyX7-A^m^-r^. 

[0 1 6 C] 01 5(Df>7.xA{Zfly^ci^XxA^tt?^-r^. 

[01 6 D] 01 5<D'y7,f/^izmz>X7-A^mW--r^. 

[0 1 6 E] 01 SOvXrAtCfK^ti^XxA^ftt^-r-S. 

[01 6F] mi 5(D->7.^l^izmziy7.7'/^^m^T^, 
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FIG.^5G 



120^ 
rl^S 141 U2^*.13S 

lU: 




-13S ' 



FIG..5H 



7 

J07 



( 182 ) 



1$IS2003-5MZ27 



I6A-D] 



FIG..6A 





( 183 ) 



^^2003-514227 




( 184 ) 



#^2003-5 1 4227 



imeG] 




( ]85 ) 



<^£2003-5 14227 



men] 




( 186 ) 



^3(2003-514227 



[07 AJ 



(ETM)n (ETM)n 




(ErM)„ 
(ETM)n 



ETM ETM ETM ^^P-fe: 



FIG.^7A 



B'N^v- ETM 



C'w ETM 



5 

D^w ETM 

^ / V(ETM)„ 
S Yy-(ETM)„ 

> \-(ETM)n 

fioItb 



[07C] 



^ V^"'; — y^jy^ — ✓A/^✓B/\✓C/\✓D/^^E/'^/\/^Fx/^/*^/^✓ 
«^lCj:ySg«-r« ETM ETM (>^p-tr»n 
V V ' 



I7D1 




^ETM 



I II 
H = > * D-tr >;K V T-ojfsfS 



FIG.^TD 



[137 E] 



/-{ETM)n 
J — ETM 



FIG.^TE 



( 188 ) 



4$S2003-5I4227 



[08 A] 




I 



< 
z 
o 

S 

m 



o o 

0 o 

01 CM 

I I 



o 
o 

CM 

I 



o o o 



CM 

X 



o o o 



x" 



o 

o o 

CXI CM 



CM 

X 

o o 



X 

o 



X 

o 



o 

x" 
o 



X 

o 



Y 



u 

X 

8 
I 



I 

t- 
I 

< 



o 

o 

:t 
o 
o 
z 



HE 

CO W 



^ Q 



X 
O 

X 

o 

o 
o 

x^ 
o 



X 

o 

CM 

X 



X 

o 

CM 

X 



o o 

JV CM 

" I 

o 
o 

CM 

X 

o 



X 
X 

o 
o 

CM 

X 

o 

CM CM 

X X 

CM O 

0-Q.=0 

I 

o 

to I 
o 
I 

I- 
I 

< 



CO - 



in 

6 
6 

Al 

ij 

^ V 
■rWI 
G 



( 189 ) 



#£2003-514227 



[@8B] 



XXX 

o o o 

OJ cv CVi 

XXX 

o o o 

CU <M CM 

XXX 

o o o 

rsj cvj CM 
XXX 

o o o 
o o o 

CM CM CVJ 

XXX 

o o o 

CM 

X 

o 
o 



o 

CM 

X 

o 

CM 

X 

o 



XXX 

o o o 

CM CM 

XXX 

o o o 

CM CM CM 

XXX 

o o o 

CM CM cv 

XXX 

o o o 
o o o 

CM CM CM 

XXX 

o o o 



o 

CM 

X 

o 

CM 

X 

o 



X 

a 
o 



0-CL=0 O-CLnO 



XXX 

o o o 

CM CM CM 

XXX 

o o o 

CM CM CM 

XXX 

o o o 

CM CM CM 

XXX 
O O O 

o o o 

CM CM CM 

XXX 

o o o 
u 

CM 

X 

o 

CM 

0-£L = 0 



X 

o 
o 



H H 1- 

liJ LU UJ 
I ! I 

o o o 

CM CM CM 

XXX 

o o o 

CM CM CM 

XXX 

o o o 

CM CM CM 

XXX 
O O O 

o o o 

CM CM CM 

XXX 

o o o 

I 

X 

o 
o 



2 S 2 

I- H K 

UJ LU LU 

I i I 

o o o 

CM CM CM 

XXX 

o o a 

CM CM CM 
XXX 

o o o 

CM CM CM 

XXX 

o o o 
o o o 

CM CM <M 

XXX 

o o o 

I. 

X 

o 
o 



2 2 s 

h- H h- 
UJ LU UJ 

1 I I 
o o o 

CM CM CM 

XXX 

o o o 

CM CM CM 

XXX 

o o o 

CM CM CM 

XXX 

o o o 
o o o 

CM CM CM 

XXX 

o a o 

Y 

X 

o 
o 



O-0L=O O-tXnO 0-Q.=0 



o 


o 


o 


CM 


CM 


CM 


X 


X 


X 


o 


o 


o 


CM 


CM 


CM 


X 


X 


X 


o 


o 


o 


CM 


CM 


CM 


X 


X 


X 


o 


o 


o 




o 


o 




CM 


CM 


X 


X 


X 


o 


o 


o 



o I 
I 

o 



o 

1 

O 

I 

I 

< 



o 


o 


o 


CM 


CM 


CM 


X 


X 


X 


o 


o 


o 


CM 


CM 


CM 


X 


X 


X 


o 


u 


o 


CM 


CM 


CM 


X 


X 


X 


o 


o 


o 


o 


o 


o 


CM 


CM 




X 


X 


x" 


o 


o 


o 



o 
o 

b-Q.=o 
I 

o 



o 
I 

o 
I 

I 

< 

I 
I 
I 
I 
I 
I 
I 



CO 

I 

CD 

G: 



CO 



IE 

CO W 



( 190 ) 



1$$2003-514227 




( 191 ) 



4$a2003-S14Z27 



m9B] 




( 192 ) 



1$a2003-SI4Z27 



[m9C] 



> 



yo 
CM 
, 5 



o 

CM 

X 

CM 



Q. 
I 

o 
I 

cv 
X 

o 

CM 

X 

o 

I 

0=tO=:0 
I 

CM 

X 

u 

CM 

X 

O 

I 

o 

oo 
a. 



IS 

\ 

O 




( 193 ) 



4#S2003-SI422T 



[010] 



— + OH B^^O— Si— 

Ql CH2CI2 I 

N14 



NH2 NHg 

NaH/DMF,H14^ "°-\^ ™^°AC§' 
OH OH OH O 



HgO 



N15 



^^O 
I 

— Si- 
I 



NHPAC 



DMTCI/DMAP/f 'Jy > DMTO-i q V 



> 



OH O 
N16 



^O 
I 

-Si- 

I 



NHPAC 

NCCHgCHgOPCINpPOg 



DIPEA/DMAP/CH2CI2 



A 

FIG, ^10 



O 0 I 

fj ^--^o-si 

'^OCHoCHXN I 



2^ 2^ 
N17 



( 194 ) 



im 11] 



[012] 




( 195 ) 



#^2003-514227 



[01 3 A] 



9 

s 

If 



IS 



A 



OS 



55 



[01 3 B] 



[Ell 3C] 




( 196 ) 



4$%2003-5 14227 



(01 3D1 



[@1 4] 



Ip (nA) 





DNA1 DNA2 DNA3 DNA4 
+>->:^;UDNA 

FIG.- 14 



( 197 ) 



4#%20Q3'514227 



imi 5 A-E] 



50 



25^ 25-^ 25n j 
kci .1^1 . 'I'M 'IM' 



^40 

FiG.^15A 



50 



25^, 25y 25^ 



40 



^20 ^20 ^2 0 



30 



Fia.15C 



2S 



^50 ^20 ^20 ^20 



30 



25 



yr40 

FIG..15D 



, ,rti 



r-20 f-20 ^ 



25 30 



^40 



( 198 ) 



#S20O3-5l42Z7 



[01 5F • G] 




Fia.lSF FIG.^ISG 



(lai 6A] 




F/G._ 16A 



( 199 ) 



4#^2003-514227 




< 201 ) 4«3E2003-SI42Z7 

(01 6DJ 




□ 

m 



( 202 ) ^£2003-514227 

(01 6 El 




( 204 > 



4*^2003-514227 



IMTERNATIOMAL SEARCH REPORT 



PCh U^ 00/31233 



IPcT""o?H3r^4f^"cISl/68 G01N27/327 



BL RanSSIAnBHEO 



IPC 7 601N C12Q aOlL BOIJ 



«c«k(rMraeelfBttb«ayi«iil practkcat search t«m9ussd> 



EPO-Internal. UPI Data 



C OOClBteWTS CONgPEHED TDBE RB^VAMT 



netoranitetfwnrio. 



X 
Y 



UO 99 6742S k (CLINICAL MICRO SENSORS INC) 
29 December 1999 (1999-12-29) 
claims 1-1? 

VQ 99 29711 A (NANOSEN. INC ) 
17 June 1999 (1999-06-17) 
clsln 5 

page 17, line 21 - line 23 
page 72, line 20 - line 21 

US 5 632 957 A (TU EUGENE ET AL) 
27 Ma^ 1997 (1997-05-27) 
cited In the application 
column 19. line 15 - line 16 
column 19, line 37 - line 40 



1-9 

1-9 
1-9 

1-9 



0 



t»P6n8l CBiP9Dn>S0l <O0llflOCPflWI> T 
QOnMVBO to D*OI pHUlH y IMBVmt 

*E* •wWoocunHtModMiadoaorMrnitt Mmnataut 

wMcti i»c«M (D MaU* IIM ouMicaiton dalB «r Mooter 
OWMflroai«rip»oalMa9an|M aoaoPtoO) 
'(T axtfwm wliBfBngiDaii et^^aaoaom. tat. MhMianor 



*T Mar docunert pM«Ml aRer iw gHamrtur j l Wu i 



imoiwani»vB<?itovii»^whMn«f]D«8Mr<tt Mienatan* 
dbcumMtclp*rta>lvrel«rancB:U«c&tned *Mmton 

dDeiim«4«aMntif«dw«iOMariiiw»cAar •uchdOCu- 
iii<«tfc«uciic u«itM i« w »> tjgul> w wM ioa pcnanaHM 



Out cf M actuil osnpMOB of Ria 0 



21 June 2001 



ot martiV ot Itw »iiBnabeiHi M«c«i Import 

04/07/2001 



dnutfOQAiuriss o no qa 

Fax (*31-?0>3ICMD1fl 



Hart-Oavls. J 



page 1 of 2 



( 205 ) 



^^2003-5 14227 



INTERNATIONAL SEARCH REPORT 



Ifiltflltf •-^AppOMlM NO 

PCT/l?- 00/31233 



C^Conflnanen) oocuHeNn CONSBOKO tobk REUevANr 



Ciitffoa«r(aaneRi.wmiiiaGm.»m«ppiopBi».flf^ 



WO 99 57319 A (YU CHANGYUN ;BAHDAD CYNTHIA 
(US); CLINICAL MICRO SENSORS INC (US)) 
11 Novenber 1999 (1999-11-11) 
cited In the application 
clalns 1-38 

US 4 787 963 A (HACCONNEU WILLIAH P) 
29 November 1988 (1988-11-29) 
aftstract 

UO 98 5IB23 A (HOSAIC 7ECHN0L0SIES ;ABRAMS 
EZRA S (US); HUIS ANDREW R (US); BOLES) 
19 November 1998 (1998-11-19) 
page 24, line 4 - line 29; clain 1 

UO 97 312S6 /V (BLOK HERMAN ;BARANr GEORGE 
(US); KEMPE MARCA (US); ZIRYI MONIB (US) 
28 August 1997 (1997-08-28) 
page 23. line 3 - Mne 11 



1-9 



1-9 



1-9 



1-9 



page 2 of 2 



( 206 } 



4$mO03-514227 



llfTERNATIONAL SEARCH REPORT 



PCT/ i/i 00/31233 



PitamdocunMnt 
dioo Is naren rapon 


cato 




PldSctfion 
Me 


MO 9967425 


A 


29-12-1999 


AU 


4709999 A 


10-01-2000 

*W \#& fcWWW 






EP 


1090145 A 


11-04-2001 


WO 9929711 


A 


17-06-1999 


US 


6051380 A 


18-04-2000 






AU 


1706999 A 


28-06-1999 






BR 


98142S7 A 


03-10-2000 






CR 


1284082 T 


14-02-2001 






EP 


1036085 A 


20-09-2000 






US 


6187642 B 


13-02-2001 


US 5632957 


A 


27-05-1997 


US 


6017696 A 


25-01-2000 






US 


5605662 A 


25-02-1997 






AU 


702773 B 


04-03-1909 






AU 


3507095 A 


27-03-1996 






BR 


9508908 A 


28-10-1997 






CN 


1164894 A 


12-11-1997 






EP 


0871888 A 


21-10-1998 






FI 


970957 A 


07-05-1997 






JP 


10505497 T 


02-O6-I998 






US 


6099803 A 


08-08-2000 






UO 


9607917 A 


14-03-1996 






US 


6068818 A 


30-05-2000 






US 


6225059 8 


01^5-2001 






US 


6187642 B 


13-02-2001 






US 


5849486 A 


1&-I2-1998 






US 


6048690 A 


11-04-2000 






US 


6051380 A 


18-O4-20Q0 






AU 


708677 6 


12-08-1999 






AU 


2966195 A 


09-02-1996 






8R 


9506035 A 


14-10-1997 






CA 


2169852 A 


26-01-1996 






CN 


1135220 A 


06-11-1996 






EP 


0717749 A 


26-06-1996 






rT 

r t 




02-05-1996 






JP 


9503307 T 


31-03-1997 






NZ 


289731 A 


24-09-1998 






UO 


9601836 A 


25-01-1996 






US 


6238624 B 


29-05-20Q1 






AU 


692800 B 


18-06-1998 






AU 


8125794 A 


23-05-1995 






AU 


8522798 A 


10-12-1998 






AU 


8522898 A 


10-12-1998 






BR 


9407952 A 


26-11-1996 






CA 


2175483 A 


11-05-1995 






CN 


1141078 A 


22-01-1997 






EP 


0727045 A 


21-08-1996 






FX 


961843 A 


20-06-1996 






JP 


9504910 T 


13-05-1997 






NZ 


275962 A 


28-07-1998 






WO 


951280B A 


11-05-1995 






US 


5929208 A 


27-07-1999 


WO 9957319 


A 


ll-n-1999 


AU 


2473599 A 


23-11-1999 






AU 


2473799 A 


09-08-1999 






EP 


1075541 A 


14-02-2001 






EP 


1051517 A 


15-11-2000 






UO 


9937819 A 


29-07-1999 






AU 


4072599 A 


23-X1-1999 



page 1 of 2 



( 207 ) 



#^2003-514227 



IKTERNATIONAt SEARCH REPORT 



PC7,lf5i 00/31233 



paeflidocumerv 
cOad In saafth fcpcrt 



WO 9957319 



EP 
UO 



1075549 A 
9957317 A 



14-02-2001 
ll-l 1-1999 



US 4787963 A 29-11-1988 NONE 



UO 9851823 


A 


19-11-1998 


AU 


730491 B 


08-03-2001 








AU 


7489498 A 


08-12-1998 








EP 


0981647 A 


01-03-2000 


HD 9731256 


A 


28-08-1997 


AU 


2799797 A 


10-09-1997 








CA 


2244891 A 


28-08-1997 








£P 


0920440 A 


09-06-1999 



Font ACr«5A/rO VGNMQMr WW) MU^ *aB» 



pago 2 of 2 



( 208 ) 



4$^2003-S14227 



(SDInt.CI.? 

G 0 1 N 27/327 



F 1 

G 0 1 N 33/53 



M 



27/416 
27/447 
33/483 



33/561 

37/00 

27/46 

27/30 

27/46 

27/26 



1 0 2 
3 3 6M 
3 5 1 
3 3 6G 
3 0 1 A 
ZNAF 



// G 0 1 N 33/53 



33/561 
37/00 



1 0 2 



C12N 15/00 



(81)1^5^^ 



EP(AT, BE. CH. CY, 



DE. DK, ES. FI. FR, GB. GR, IE. I 
T. LU. MC. NL. PT, SE. TR). OA(BF 
. BJ. CF. CG. CI, CM. GA. GN. GW. 
ML, MR. NE. SN. TD. TG), AP(GH. G 
M. KE, LS. MW. MZ, SD, SL. SZ. TZ 
. UG. 2W). EA(AM. AZ. BY, KG. KZ, 
MD. RU, TJ. TM). AE. AG. AL. AM. 
AT. AU. AZ. BA, BB. BG. BR. BY. B 
Z, CA. CH. CN. CR. CU. CZ. DE. DK 
. DM, DZ. EE. ES. FI. GB. GD, GE, 
GH. GM. HR. HU, ID, I L, IN. IS. J 
P. KE. KG. KP. KR. KZ, LC. LK, LR 
. LS, LT. LU. LV. MA. MD, MG, MK, 
MN. MW. MX. MZ. NO. NZ. PL. PT. R 
O. RU. SD. SE. SG. SI, SK. SL. TJ 
. TM, TR. TT. TZ. UA. UG. UZ. VN. 
YU. ZA. ZW 

(72)^§q# vaXh • • ii-Jl>Ly^- 

r / 'J :^^*I391 107^ U y:tJl=-7m/^ 

-jL-69# 

'J:^&mil9l030:^ *)yit)l:^7m/\ 
itxY:^. y:ci-^ tfX^'IOOO^ 
F5^-A(^%) 2G045 AA40 DAI2 DAI3 FB05 



2G052 AA28 AB20 AD02 AD06 /\D22 
AD26 AD46 DAOS EDI 4 GA2I 
GA30 

4B024 AAll A/\I9 CAOl 1LAI2 

4B029 /U07 AA2:i BB20 FA 1 5 
4B063 QAOI QQ42 QROS QR43 QR56 
QS25 QS34 QS39 QX02 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
[^FADED TEXT OR DRAWING 
□Blurred OR ILLEGIBLE TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

PTtlNES OR MARKS ON ORIGINAL DOCUMENT 

□ R£FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




